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A new small computer 
that won't limit you tomorrow 




New Cromemco System One shown with our 
high-capability terminal and printer. 








Expandability 



Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir- 
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 

■ Z80-A processor 

■ 64K of RAM 

■ 780K of disk storage 

■ CRT and printer interfaces 

■ Eight S-100 card slots , allowing expansion 
with 

— color graphics 

— additional memory 

— additional interfaces for telecommunica- 
tions, data acquisition, etc. 

■ Small size 

GENEROUS DISK STORAGE 

The 780K of disk storage in the System One 
Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 

MULTI-USER, MULTI-TASKING 
CAPABILITY 

Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
cromix* operating system option. Not only does this 
outstanding O/S support multiple users on this com- 
puter but does so with powerful features like multi- 



ple directories, file protection and record level lock. 
cromix lets you run multiple jobs as well. 

In addition to our highly-acclaimed cromix, there 
is our CDOS*. This is an enhanced CP/M + type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third- 
party vendors. 

COLOR GRAPHICS/WORD PROCESSING 

This small computer even gives you the option of 
outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 

ANTI-OBSOLESCENCE/LOW-PRICED 

As you can see, the new One offers you a lot of 
performance. It's obviously designed with anti- 
obsolescence in mind. 

What's more, it's priced at only $3,995. That's 
considerably less than many machines with much 
less capability. And it's not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small — 7" high. And it's all- 
metal in construction. It's only 14 1 /a" wide, ideal for 
desk top use. A rack mount-option is also available. 

CONTACT YOUR REP NOW 

Get all the details on this important building-block 
computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 



* CROMIX and CDOS are trademarks of Cromemco Inc. 
tCP/M is a trademark of Digital Research 
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CROMIX FILE SYSTEM 

y^root directory) 




CROMIX*^ Cromemco's outstanding 
UNIX — like operating system 



cromix is just the kind; of major 
development you've come to expect 
from Cromemco. After all, we're 
already well-known for the most 
respected software in the microcom- 
puter field. 

And now we've come up with the in- 
dustry's first UNix-lookalike for 
microcomputers. It's a tried and proven 
operating system/It's available on both 
5" and 8" diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 

• Multi-user and multi-tasking 
capability 

• Hierarchical directories 

• Completely compatible file, 
device, and interprocess I/O 

• Extensive subsystem support 

FILE SYSTEM 

One of the important features of our 
cromix is its file system comprised of 
hierarchical directories. It's a tree struc- 
ture of three types of files: data files, 



•CROMIX is a trademark of Cromemco, Inc. 
ttlNIX is a trademark of Bell Telephone Laboratories 



directories, and device files. File, 
device, and interprocess I/O are com- 
patible among these file types (input and 
output may be redirected inter- 
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 

PROTECTED FILES 

Because of the hierarchical structure 
of the file system, cromix maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. In fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 

TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 

The flexible file system and general- 
ized disk structure of cromix give a disk 
address space in excess of one gigabyte 
per volume — file size is limited only by 
available disk capacity. 



Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 

'C COMPILER AVAILABLE, TOO 

Cromemco offers a wide range of 
languages that operate under cromix. 
These include a high-level command 
process language and extensive sub- 
system support such as cobol, Fortran 

IV, RATFOR, LISP, and 32K and 16K basics. 

There is even our highly-acclaimed 
'C compiler which allows a program- 
mer fingertip access to cromix system 
calls. 

THE STANDARD O-S 
FOR THE FUTURE 

The power and breadth of its features 
make cromix the standard for the next 
generation of microcomputer operating 
systems. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 
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In This Issue 

It's time again to start worrying about your annual accounting to Uncle Sam. April 1 5 
is only two months away. And it's probably time you sat down to crunch out those 
numbers. As Robert Tinney's cover suggests, staying warm by your computer is an at- 
tractive alternative to braving rhe cold winter winds. To help ease the pain, we review 
two software packages designed specifically for computing taxes. If you have access to 
UCSD Pascal, Edward Heyman's federal income tax program can help you avoid over- 
payments and lost interest. In "Tax Tips for Computer Owners" Melvyn Feuerman and 
Melvyn Moller discuss tax breaks for computer owners. 

This month we begin another new series: The Input/Output Primer by Steve Leibson. 
The six-part tutorial will take you through computer interfacing from simple serial and 
parallel ports to IEEE-STD-488. The Atari Tutorial continues with a look at Atari BASIC. 
William Barden details an easy way to provide voice synthesis for the Color Computer. 
And Steve Ciarcia shows you how to build a computerized weather station that will 
talk to you. 
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vx . . .stands well above 
other S-100 graphics dis- 
plays in its price and per- 
formance range." 

BYTE, Product Review 




. better monochromatic 
. display . 



ELECTRONIC DESIGN, 
1981 Technology Forecast 



MICROANGELO 

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 

5 1 2 x 480 resolution black and white and vivid color displays 




RS- 170 com- 
posite or direct 
drive output 

Local or external 
sync generation 

4MhzZ80 
microprocessor 

60 hertz real- 
time clock 

8 level interrupt 
tie-in 

IEEE S100 bus 
compatible 



Screenware™ Pak I 

A 4K byte operating system resident in PROM on 
MicroAngelo™. Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 

Screenware™ Pak II 

An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 



Light pen 
interface 

Time multi- 
plexed refresh 

4K resident 

Screenware™ 

Pak I operating 

system 

32KRAM 

isolated from 

host address 

space 

High speed 

communications 

over parallel 

bus ports 



And now. . .COLOR!! 

The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as u bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 

Ask about our multibus and RS-232 versions. 



12310 Pinecrest Road • Reston, VA 22091 • (703)476-6100 • TWX: 710-833-0684 
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MAINTAIN 

PROJECT CONTROL 

WITH 

MILESTONE™ 




Put your microcomputer 
to work... 



As a project manager, you 
know the value of careful plan- 
ning. An oversight here, a miscal- 
culation there, and in no time, 
you could be in a lot of trouble. 

TM 

Now, thanks to MILESTONE , 
it's easy to obtain and keep com- 
plete project control. 

MILESTONE is an easy to use 
computer program that puts your 
desk top microcomputer to work 
using the same proven "critical 
path" techniques previously 
available only on big, expensive 
computers. Now, regardless of 
your type of project, you can plan 
and control manpower, dollars, 
and time. 

Available in most microcom- 
puter formats: CP/M* CP/M-86f 
UCSD PASCAL Call or write: 

SOFTI/I^RE 
SOFTWARE 
DIGITAL AMRKETING 

DIGML/H4RKETING 

2670 CHERRY LANE 

WALNUT CREEK • CA 94596 

(415) 938-2880 

*CP/M and CP/M-86 are trademarks of Digital 
Research 

'MILESTONE is a trademark of Organic 
Software 



Editorial 



Report from COMDEX 

by Chris Morgan, Editor in Chief 

Software is growing up — fast. And hardware isn't far behind. 

That was the double-barreled message from the COMDEX show, an exhibi- 
tion designed to pair up small-systems vendors with their independent sales 
organizations. Held in Las Vegas last November, COMDEX has become a ma- 
jor event in the personal computing world. A record 631 exhibitors displayed 
their wares. With a nonstop flurry of press conferences and receptions, the at- 
mosphere was more reminiscent of the NCC than of a small-systems show. 
What follows are some of the highlights. 



The Fortune 32:16 Computer 

A big hit was the Fortune 32:16 
desktop microcomputer. Within the 
unit's elegant exterior are a Motorola 
68000 processor, 32-bit data and ad- 
dress registers, a 24-bit memory ad- 
dress bus, and a 16-bit data bus. The 
basic model, which sells for $5000, 
features 128K bytes of memory; a 
720K-byte (formatted) 5V4-inch 
floppy-disk drive; keyboard; and a 
12-inch, 80-column black-and-white 
video display. A 5V4-inch Winchester 
disk drive with optional 5, 10, or 20 
megabytes of storage is also avail- 
able. The machine supports BASIC, 
COBOL, FORTRAN, Pascal, and C, 
and I found the Fortune's menu- 
driven business software packages to 
be promising. (Fortune Systems Cor- 
poration was launched with $8.5 
million of venture capital, which the 
company claims is the largest amount 
of money ever raised to start a micro- 
computer company.) The Fortune 




Photo 1: The Fortune 32:16 microcom- 
puter with Motorola 68000 processor. 




Photo 2: Microsoft's new Multiplan, 
Visicalc-like spreadsheet program. 



32:16 computer will be sold in Computerland stores and other outlets. We plan 
to review it in detail soon. 

The "Visiclones" Are Coming 

In our business, imitation is the sincerest form of survival. Personal Soft- 
ware's Visicalc has the nearest thing to software sex appeal and the sales figures 
to prove it. Consequently, a plethora of Visicalc-like electronic spreadsheets is 
upon us. First it was Supercalc from Sorcim; now the second generation has 
arrived. It's too early to tell how good they are, but well be reviewing them 
soon. At the forefront is Microsoft's Multiplan, a financial spreadsheet pro- 
gram that sports such interesting features as text windows a la Smalltalk. Win- 
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You Get More Out of 
Percom Disk Systems. 



Expect In 



At Percom, our business is making 
disk storage systems for microcomputers 
—something we've been doing right, 
since 1977. 

From the design of rock-solid drive 
controller circuitry to quality controls that 
include 100% life testing of every drive ship- 
ped, you can expect to get more out of 
Percom Disk Systems. 

And Percom provides you with com- 
prehensive after-sales service from our 
wholly owned, fully independent customer 
service center. 

WINCHESTER 
10-MEGABYTE 
DISK STORAGE 
SYSTEMS 

Enormous 
storage capacity 
plus high speed. 
Percom 5 1 /4 inch hard 
disk systems are 40 
times faster than 
single-density floppy 
mini-disks, 20 times 
faster than double- 
density units. 
Systems include a smart, four-drive controller 
featuring state-of-the-art data encoding and 
separation, adaptable industry-standard disk 
interfacing. Plug-in-compatible version for 





TRS-80* Model III computer, available 
now. Watch for IBM PC, Apple II, Atari, 
and H/Z-89 versions. Prices start at 
under $3000, including software. Also 
^available with 5 or 15-Mbyte drives. 

Coming soon! Ten 
megabyte removable- 
disk cartridge drive. 

FLOPPY MINI-DISK 
STORAGE SYSTEMS 

40 or 80-track drives, single 
or dual-head, flippy or non- 
flippy— all double-density 
rated. Available in 1, 2 and 3- 
drive add-on units, 1 and 2-drive 
internal units, with full docu- 
mentation and software support. 
Add-on drives from $399, complete 
systems from $459.95. 

To learn more about quality 
Percom disk storage systems, mail 
the coupon today. Or, call toll-free 
1-800-527-1222. Ask for booklet "D". 




YES... I'd like to know more about Percom disk 
systems. Please rush me booklet "D". 

Send to: PERCOM DATA COMPANY, INC. Dept 6D1 
11220 Pagemill Road, Dallas TX 75243 



street 



city 



state 



zip 



phone number 

I'm interested in floppy disk storage for my... 

TRS-80 DMdl III DMdl I niBNI PC 

D H/Z-89 DH-8 DAIM/KIM/SYM DSystem-50 

I'm interested in hard disk storage for my... 

□ IBM PC DTRS-80 Mdl III DApple II DAtari □H/Z-89 

Other computer? 

(□floppy disk or Qhard disk?) 




The Drive People 

11220 Pagemill Road • Dallas TX • 75245 • (214) 340-7081 



PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

*TRS-80 is a trademark of Tandy Radio Shack Corporation which has no 
relationship 'to Percom Data Company, Inc. 
© 1981 Percom Data Company, Inc. 



PROFESSIONAL PASCAL 



Pasciil/Z 

iloO 




SYMBOLIC DEBUGGER 

This fourth generation version of our reliable, Z-80 
native code compiler adds the two features 
professionals ask for: 

♦ SWAT™— an interactive symbolic Pascal debugger 
that allows easy error detection. 

♦ Overlays— that allow larger programs to run in 
limited memory. 

A compiler for Professional programmers 

Pascal/Z is a true Pascal. It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact, bug-free code that 
runs FAST. 

Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant. Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compatible 
with I»PAS 8000, our new native code Pascal compiler 
for Z-8000, to guarantee graceful migration to 
16 bit operation. 

Get "The FACTS about Pascal" 

Confused about which Pascal to buy? 
Pseudo-code . . . Native code . . . M, MT or 
Z? Compare the unbiased benchmarks 
in our new booklet. Don't buy a Pascal 
compiler until you've read it. 

Call us for a free copy: 

800-847-2088 

(outside NYSJ 

or 607-257-0190 

And ask your local 
full-service 
computer dealer 
about our 
Pascal/Z 
demo package. 



\r Ithaca Intersystems Inc. 

Micros for bigger ideas. 

Ithaca Intersystems Inc. 

1650 Hanshaw Rd • Ithaca, NY 14850 • TWX 510 255-4346 

U.K. Distributor: 
Ithaca Intersystems (U.K.)Ltd. 

Coleridge Road London N8 8ED Phone:01-3412447 Telex: 299568 




Editorial. 



dows can be 'closed" or 'opened" so you can see the effect 
of what you're doing in an area off the screen. Available 
commands are displayed at the bottom of the screen. A 
lot of attention has been given to the documentation. 
Incidentally, Microsoft has announced a series of ex- 
ecutive program aids called the "Manager Series." It will 
include Time Manager (currently available) and Project 
Manager and Personnel Manager (now being completed). 




Photo 3: Commodore's new, under~$100 modem for the VIC-20 
color computer. The VIC-12 plugs directly into the VIC-20 and 
features a modular jack. 



I was given a demonstration of Time Manager. It's 
definitely a useful tool. 

From Target Software Inc. of Atlanta comes a series of 
business-planning programs, including Plannercalc and 
Masterplanner. Plannercalc is a financial-planning tool 
that has a couple of interesting features: the program lets 
you enter procedures in English using conventional 
mathematical logic, and it can be integrated with the 
Masterplanner program. The latter has a more extended 
spreadsheet and "gridsheet" program. 

Context Management Systems Inc. of Torrance, Cali- 
fornia, has announced its MBA program for the IBM Per- 
sonal Computer. It's a combination database, electronic 
spreadsheet, word-processing, graphics, and communica- 
tions package. It's also available in a version for the 
Apple III. 

NEC Home Electronics USA announced "Report Gen- 
erator," a CP/M-based program being marketed with 
NEC's PC-8000 series microcomputer system. It is de- 
signed to generate income statements, balance sheets, 
sales forecasts, and other business reports. 

Other Software Developments 

Intel has signed agreements with both Microsoft and 
Digital Research to distribute both companies' operating 
systems for a wide variety of Intel microcomputer sys- 
tems and boards. This is a continuation of an interesting 
phenomenon that began when IBM announced it was go- 
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The ultimate single user machine 

The PDS-80™ with Cache BIOS™ is a 
professional system designed for the 
most rigorous single user CP/M* 
environments ... in business, software 
development, scientific, educational 
and industrial research . . . where 
speed and program space are critical 
factors. 

SymBIOSis quadruples speed 

No matter what high-level language 
you use . . . Cobol, Basic, Fortran, 
PL/1, or Pascal . . . PDS-80 offers more 
speed, power and reliability than any 
other floppy based CP/M system 
currently on the market. The 
InterSystems Cache BIOS fully 
exploits the advanced DMA and 
interrupt features of our reliable 
Series II hardware to buffer whole 
tracks in extended memory so most 
operations run two to four times 
faster than on other floppy based 
systems . . . actually equals the speed 
of many small hard disk systems. 
And Cache BIOS also provides many 
sophisticated system test and 
protection features to assure reliable 
operation. 

An advanced CP/M 
application system 

PDS-80 has all you need for 
commercial systems integration and 
applications software development . . . 
including a choice of the industry's 
only integral 8 bit front panel. Best of 
all, PDS-80 allows the systems 
integrator or applications developer 
addressing a vertical market to 
develop on the same components he 
configures for resale. The highly 
expandable modular design with 



20slot S-100 mainframe allows almost 
unlimited options to suit any end use 
environment . . . including a choice of 
tabletop or rackmount design. 

InterSystems will work with you at 
whatever level is appropriate to 
configure the target system you need 
. . .right up to fully assembled and 
tested systems with floppy and 
Winchester disk drives. 

Full software support 

In addition to InterSystems' Cache 
BIOS and the CP/M operating 

<-«Bta^ system, models of PDS-80 
Wi ^^^^^^ can include 




our highly acclaimed Z-80® native 
code Pascal compiler, and InterPak 
80™, a special set of utilities 
including a powerful screen editor 
and versatile spelling editor to assist 
in the rapid editing, proofing and 
documentation of your code. These 
powerful programming aids are also 
available as standalone products. 



It's upgradeable! 

Both hardware and software are 
designed to provide for upgrade to 16 
bit operation. Programs written for 
Pascal/Z are fully compatible with 
I*Pas 8000™, our Z-8000® native code 
compiler, and all PDS-80 systems are 
upgradeable to our 16 bit multi-user 
DPS-8000. 

We build micros for bigger ideas. 

Your big ideas. We're dedicated to 
providing the computer professional 
. . . Systems Integrators, commercial 
program developers, scientific and 
industrial programmers . . . with 
professional hardware and software 
tools. And we support our customers 
to the fullest, with complete, 
professional documentation, 
application engineering consultation, 
and prompt, responsive service both 
from the factory and through factory- 
authorized service centers. 

Call us toll free: 800-847-2088 

for complete 
information on any 
of our 8 or 16 bit 
systems and 
software 
products. 

Distributor 

Inquiries 

Invited 




v^ Ithaca Intersystems Inc. 

Micros for bigger ideas. 



Ithaca Intersystems Inc. • 1650 Hanshaw Road • Ithaca, NY 14850 • Phone (607) 257-0190 • TWX: 510 255 4346 

U.K. Distributor Ithaca Intersystems (U.K.)Ltd. Coleridge Road London N 8 8ED Phone:01-3412447 Telex: 299568 

-Z-80 and Z-8000 are registered trademarks of Zilog. Inc. '^Trademarks of Ithaca Intersystems Inc. "Registered trademark of Digital Research 



JOHN STARKWEATHER'S 




$149.95 



For all CP/M systems. Works 
with Apple (softcard need- 
ed),TRS-80, North Star,Super- 
DISKETTE AND MANUAL brain, Micropolis, Vector and 

many other microcomputers. Needs 32K RAM, one disk drive 

and CRT or video display and keyboard. 

• PILOT for Programmed, Inquiry, Learning Or Teaching. 

• An excellent interactive language for education and office automation. 

• Perfect companion for BASIC, COBOL and PASCAL to solve training and 
documentation problems. 

• John Starkweather, Ph.D., creator of PILOT, wrote this version to meet 
all PILOT-73 standards and added many new features. 

• New features include full screen text editor, commands to drive 
optional equipment such as VTR's & voice response units. 

• Currently used in many college and progressive high schools. 

• Use for interactive applications — data entry, programmed instruction 
and testing. 




&^^f% #\E! For a " CP/M-based systems. Re- 

^ i iU 5#S| q uires 32K RAM > one disk drive 

■ m^0M*0^0 anc j CRT or video display and 
DISKETTE AND MANUAL keyboard. 

• A character oriented full screen video display text editor designed 
specifically for program preparation. 

• Write program in COBOL, FORTRAN, BASIC or similar languages. 

• Features include single key commands for cursor control, scrol- 
ling, block moves, search and replace, tab setting and multiple file 
insertions. 
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DISKETTE AND MANUAL 

For all CP/M or MP/M operat- 
ing systems. Requires 32K 
RAM and one disk drive. 



• Edition II of Nevada COBOL is based on ANSI-74 Standards. 

• With 48K RAM, you can compile and execute up to 4000 state- 
ments. 

• COPY statement for library handling. 

• CALL.. .USING.. .CANCEL 

• PERFORM.. .THRU. ..TIMES. ..UNTIL. ..paragraph or section names. 

• IF. .NEXT SENTENCE. ..ELSE. ..NEXT SENTENCE AND/OR <=> 
NOT. 

• GO TO. ..DEPENDING ON... 

• Interactive ACCEPT/DISPLAY... 

• RELATIVE (random) access files 

• Sequential files both fixed and variable length. 

• INSPECT.. .TALLYING. ..REPLACING. 
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ELLIS COMPUTING 

SOFTWARE TECHNOLOGY 

600 41st Avenue, Dept. D 
San Francisco, CA 94121 
U.S.A. 



COD'S WELCOME 



vr. 




3$ 



(415) 751-1522 



I CP/M, MP/M and TRS-80 are registered TM's of Digital Research and Tandy Corporation. 
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Photo 4: Techmar's new expansion chassis for the IBM personal 
computer shown directly beneath the IBM main chassis. 

ing to make available both Microsoft's DOS operating 
system and CP/M-86 for the IBM Personal Computer. 
With corporate giants like Intel giving Microsoft and 
Digital Research a boost, it appears that both families of 
operating systems will coexist for quite some time. 

Systems Group of Orange, California, demonstrated 
some of the practical advantages of the CP/M system on 
its System 2800 microcomputer line. Its CP/M error- 
recovery routines are more sophisticated than others we 
have seen. We plan to analyze this system in greater 
detail later this year. CP/M users should also check out 
Epic Software's Supervyz, an application software con- 
trol program for CP/M. Supervyz does a nice job of 
cleaning up some of CP/M's rough edges. 

Hardware News 

First Metamorphics announced one; now Caltech 
Computer Services in San Diego is offering an 8088 plug- 
in card for the Apple II. Called Macrosystem-88, it con- 
tains an 8088 microprocessor, 64K bytes of RAM (ex- 
pandable to 128K bytes) and 4K bytes of PROM all on a 
single board, and its power supply is contained in a case 
designed to sit on top of the Apple. A DMA (direct-mem- 
ory access) control card enables the communication be- 
tween the Macrosystem-88 and the Apple. This card may 
be installed in any slot (except 0) within the Apple. The 
Macrosystem-88 can run CP/M-86 as well as UCSD 

Editorial continued on page 14 



S-100 Fast-Aid. 

Including 3 new boards for system design relief. 



The MB64. 

An economical, high- 
performance 64K static 
RAM memory. 

Just what the doctor ordered. 
A new 64K static RAM con- 
figured as two 32K blocks that's 
fast (in excess of 6MHz), reliable 
and economical. The MB64 sup- 
ports IEEE 696/S-100 24-bit ex- 
tended addressing for up to 
16MB of RAM. Bank switching 
permits compatibility with popu- 
lar multi-user computer systems 
(such as CROMIX*). Up to 8K 
can be replaced with 2716 
EPROMs. The MB64 offers low 
power consumption (typically less 
than 600 milliamps). And a pro- 
vision for optional battery 
backup. 

(The MB64 is priced at less than 
$850.) 

*CROMIX is a trademark of Cromemco, Inc. 



The 108. 

An I/O board featuring eight 
serial interfaces, individually 
programmable baud rates, and 
an interrupt clock. 

Give your system fast-aid — in- 
cluding easier testing and 
speedier diagnosis — with SSM's 
new 108. This board features 
eight asynchronous serial RS-232 
I/O ports with LED data trans- 
fer indicators. Individually pro- 
grammable I/O port baud rates 
(110-19,200) meet all your 
specific configuration require- 
ments. A timer (50/60 Hz) sup- 
ports real-time or multi-user 
applications. 

And all our Fast-Aid boards 
offer: 

• Card ejectors for painless card 
removal. 

• LEDs for easy troubleshooting 
and monitoring. 

• IEEE 696/S-100 compatibility. 




The 105. 

A two-serial/three-parallel I/O 
board with programmable 
timer. 

The perfect remedy for fast sys- 
tem integration, more precise 
diagnosis, and far healthier sys- 
tem operation. The 105 features 
two RS-232 asynchronous serial 
interfaces for maximum peri- 
pheral compatibility. The board 
supports a variety of devices with 
high-speed serial data transmis- 
sion (110-19,200 baud). Three 
parallel ports, providing a total 
of 32 bits, support various I/O 
configurations: a 16-bit software 
programmable bi-directional in- 
terface, and two 8-bit interfaces. 
One 8-bit interface supports 
direct connection to Centronics- 
compatible printers. The other 
provides 8 bits of parallel input 
for such devices as keyboards. 
The 105 also offers a software- 
programmable timer for real-time 
or multi-user applications. 

For more details about these new 
boards, or any of SSM's S-100 
compatible boards (including var- 
ious CPU, EPROM, video and 
development boards), just call 
your local dealer or SSM today. 
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SSM Microcomputer Products, Inc. 

2190 Paragon Drive 

San Jose, CA 95131 

(408)946-7400 Telex: 171171 

TWX: 910-338-2077 
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ACCESSORIES 

MOTOROLA 4116-2-MEM- 

ORY— 200 nano-second chips. 

GILTRONIX RS-232 SWITCH- 

Up to 3 peripherals to one com- 
puter or vice versa. We have all 
other models. 

MOUNTAIN COMPUTER 

Total product family in stock! 
CPS Multifunction Board— clock, 
calendar, serial and parallel inter- 
face on one card/Super Talker/ 
The Music System/ ROM plus 
board with Keyboard filter/ ROM 
Writer/ Clock Calendar/ A to D 
and D to A Converter Clock/, and 
more. 

CALCULATORS 

HP-41C AND HP-41CV CAL- 
CULATORS— And we have all 
the accessories! 
Memory Modules 
Magnetic Card Reader 
Printer— Upper and lower case, 
high resolution plotting. 
Applications Pacs 



DISKETTES 

DYSAN DISKETTES-5V4 ", 8 

soft or hard sector, single or 
double density. 

MEMOREX DISKETTES-AII 

types including some with hub 
ring for Apple Drives. 



CORVUS DISKS 

Winchester Disk in 5, 10, and 20 
megabyte. 

APPLE INTERFACE-With disc 
operating system. 

CONSTELLATION DISK NET- 
WORK— Up to 64 computers 
connect to a 5, 1 0, or 20 mega- 
byte Winchester. 

OMNINET— Unlimited number of 
computers and peripherals con- 
nected by a two wire twisted 
pair. 

MIRROR— Video backup inter- 
face system. 

MODEMS 

NOVATION CAT 
NOVATION D-CAT 
HAYES SMARTMODEM 

MONITORS 

SANYO MONITORS ^i 

9" Sanyo w/green screen *V0* 
12" Sanyo B/W v» 

1 2" Sanyo w/green screen 
1 3" Sanyo Color 

NEC COLOR MONITOR/ 

RECEIVER— Composite video, 
VCR/VTR video loop in/out and 
television reception. 



PRINTERS 

NEC SPINWRITERS-Wehave -*\ 

all models RO thru KSR. ^X^ 

NEC 3500 Spin writers- 33 V* 

cps, hardware word processing 
package, bi-directional 370,000 
character ribbon and much more. 
NEC 7700 Spin writer— 55 
CPS, printer; pitch is 10, 12, and 
also new 1 5 and proportional 
spacing. Twin sheet feeder and * 
word processing package. ^^* 

INTEGRAL DATA- V^ 

IDS PRISM PRINTER-Afford- 

able COLOR copy. True four color 
technology. Ship from stock! 
IDS 560 Matrix Printer— 
14 1 /2 paper, 132 col. graphics. 
IDS 445— Available with or with- 
out graphics. 
IDS 460 

CENTRONICS 739-The latest 
innovations from the industry 
leader ancJ quiet too! 

SOFTWARE 

PERSONAL SOFTWARE 
Visi-Pack— Includes Visi-Calc, 
Visiplot/Visitend, Visifile. 
Visicalc-For HP, APPLE, 
COMMODORE and ATARI. 

Compumart has sold thou- 
sands of Commodores—we 
were their first dealer! 



Serious Apple Software— Dow 

Jones, Apple Fortran, Apple 
Plot, Apple Writer, Apple Pilot, 
Data-Plot, Datamover/Telepong, 
Apple Post Mailing System, DOS 
Tool Kit Utilities, DB Master 
Data Base Manager, and much 
more. 
Apple PASCAL 

Games— Zork I, Zork II, Apple 
Adventure, Microchess2.0, 
Flight Simulator, Apple Bowl, 
Stellar Invaders, Gammon 
Gambler, Star-Raiders, ABM, 
Pool 1.5, call for more. 

Word Processing— Magic Wand, 
Easy Writer, Apple Writer, Word- 
star, Word Pro 4, Wordcraft, 
Super Text II. 

VIDEO 
CONTROLLERS 

VIDEX-VIDEO TERM 

M & R SUPER TERMINAL 

MATROX— Complete product 
family including up to 24 x 80 
character video display 
controllers. 

MICRO TECHNOLOGY UN- 
LIMITED GRAPHICS BOARD 

For Commodore 16 and 32K 
Pets, 320 x 200 dot resolution 
and 64 shapes or characters. 
S175 SPECIAL 

Compumart is one of Apples 
largest dealers! 
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WRITE: YOUR CHOICE OF 
FREE CATALOGS WITH 
LETTERHEAD OR 
BUSINESS CARD 



LI 



HEWLETT 
PACKARD 
Authorised Dealer 
Accept No Less 

Rockwell International 
Authorized Dealer 
Accept No Less 



ABcippkz'Goniputoczr 

Authorized Dealer 
Accept No Less 



MICRO DEC LSI/11 

CATALOG CATALOG 

The most Includes com- 

Gompjete eat- patibles from 

aloe) of micro Control Data , 

computers, C-ITOH and 

peripherals others, 
and 
accessories. 

COMPUMART/ 

65 Bent Street, Dept. 102 ' 

PO Box 568, Cambridge, MA 02139 
TELEX: 921401 COMPUMART CAM 

800-343-5504 

In Mass call 61 7-491 -2700 

if you prefer, call our Ann Arbor Michigan store 

[3133 994-6344 

COMPUMART GIVES YOU 
A CHOICE AMONG THE 
LEADING PRODUCTS 



■ '10 Day Free Return— No Questions Asked 

■ Largest Product Line In Industry 

■ Immediate Shipment From $ Multimillion Stock 

■ Expert Service 

■ Technically Knowledgable Sales Staff 

■ Serving Industry And Education Since 1971 

NO ONE ELSE HAS IT ALL- 

Call Our Experts For Immediate Configuration Service 



Systems n 







commodore 

Authorized Dealer 
Accept No Less 











IMPORTANT ORDERING INFORMATION 

PHONES: open EST Mon.-Thurs. 8:30-7:00, Fri. 8:30-6:00, Sat. 

11:00-4:00; 

PURCHASE ORDERS: Accepted from Dun and Bradstreet rated 

companies— shipment contingent upon receipt of signed purchase 

order. 






SALE PRICES: Valid for month of magazine date only— all prices 
subject to change without notice. ANN ARDOR RETAIL STORE 

HOURS: Tues.-Fri., 11:00-7:00, Sat. 10:00-5:00, closed 
Mondays. 



INTRODUCING 



PKASO 




The master 
printer interface 
at a very low cost 






For the first time ever a truly affordable Apple interface offers all 
the most sophisticated text and graphics capabilities on Epson®, 
Okidata®, Centronics®, and IDS 5 ® printers. With the easy to use 
PKASO Interface, you simply slip it into your Apple Computer, 
attach the cable to your printer, and enjoy all these features: 

• Broadest range of text printing using your software • HiRes 
graphics with up to 40 creative options • LoRes and HalfTone 
graphics in 1 6 levels of grey • SuperRes plotting with up to 2 1 60 
x 960 points per page • User created or software defined charac- 
ters and symbols • Full text and graphics dump of absolutely any 
screen image. 




Greyscale printing 



Snapshot screen dump Apple /// compatibility 



At Interactive Structures we've built our reputation on innova- 
tion, quality and service, and we Ye doing it again with the new 
PKASO series. The PKASO Interface will bring out the best 
in your Apple Computer, your data printer and your program. 
It will perform with all popular languages such as BASIC and 
ASSEMBLER. It will print both text and graphics with PASCAL. 
And it's the first and only Apple interface to offer all this plus 
support for the Apple Z-80 CP/M System and for full Apple/// 
operation. 

Don't settle for less. And don't pay more. Call us now for the 
name of the PKASO dealer near you. 



Interactive Structures, Inc. 

1 12 Bala Avenue 

P.O. Box 404 

Bala Cynwyd, PA 19004 

(215)667-1713 

Apple Computer is a registered trade name of Apple Computer Inc. 
Epson is a registered trade name ol Epson America Inc. Okidata is a 
registered trade name of Okidata Corporation. Centronics is a regis- 
tered trade name of Centronics Data Computer Corporation. 
IDS is a registered trade name of Integral Data Systems. Inc. 
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Photo 5: Epson's HX-20 prototype computer. This new brief- 
case-sized computer, which looks like the Sony Typecorder, 
will be formally introduced this summer. 

Pascal-77 and BASIC. To switch between Apple DOS 
and CP/M-86, you simply boot up with the appropriate 
disk. The price of the system is $995. 

Speaking of 16-bit capability, Techmar exhibited an 
impressive array of IBM plug-in boards and an expansion 
chassis for the IBM Personal Computer. Included in this 
new product line are a speech masterboard with a built-in 
standard vocabulary of 143 words; a Winchester disk and 
controller; a video digitizer board to convert images from 
any standard video camera for use with the computer; a 
board that allows up to four IBM computers to share the 
same printer; a stepper motor controller; and a series of 
memory-expansion boards. 

Digital Equipment Corporation unveiled its new Let- 
terprinter 100. This machine offers near-letter-quality 
printing for less than $3000. 

Epson displayed an intriguing prototype of the Epson 
HX-20 personal computer. Looking a lot like the Sony 
Typecorder, the HX-20 has the advantage of a four-line 
liquid-crystal display. The HX-20 and the Typecorder 
signal the beginning of a new trend to what I call "brief- 
case" computers: battery-operated machines that com- 
bine portability with powerful computer features. It's the 
sort of design that will appeal to people on the move. 

Also on display at the Epson suite was a newly de- 
signed 5V4-inch floppy-disk drive that stands 1 inch high. 
It will be formally announced later this year, along with 
the HX-20. Epson is definitely a company to watch in the 
personal computing field. 

For further information on some of the new products I 
have described in this editorial, see this month's New 
Products section. 



Postscript 

This past November, I was honored to give the 
keynote address at the Symposium on Small Computers 
in the Arts held in Philadelphia. It was sponsored by the 

Circle 157 on inquiry card. 



Your 
computer. 



Compute. 
Compute. 
Compute. 
Compute. 
Compute. 

Dump... 

Compute. 



Compute. 
Compute. 




Yom 
printer. 



Print. 
Print. 
Print. 
Print. 
Print. 
Print. 



New Microbuf f er II lets you use your printer 
without tying up your computer. 



Time. As an important resource 
it shouldn't be wasted. One 
such waste is in printing, where 
your computer must wait for 
your printer. Now there's a way 
to eliminate this waste. 

Introducing the 
Microbuffer ][™, a buffered 
parallel printer interface for the 
Apple ]p" computer with 16K 
characters of memory (user ex- 
pandable to 32K). It accepts 
data as fast as your computer 
can send it, allowing you to use 
your computer while the 
Microbuffer ][ is in control of 
your printing. 

The Microbuffer ][, compatible 



with Applesoft, CP/iVP and 
Pascal, comes with complete 
print formatting features as well 
as advanced graphics dump 
routines for most popular 
graphics printers. 

The Snapshot™ option per- 
mits you to dump the text 
screen or graphics picture to 
the printer while any program is 

yWICROBUFFERH 



n 



running — without interuption. 

The 16K Microbuffer]! is 
available for $259. And the 32K 
version, for $299. The Snapshot 
option is $69. 

So why waste time while your 
computer waits for your printer? 
Ask your computer dealer for 
the Microbuffer ][ or call us for 
the name of a dealer near you. 

Microbuffer I and Snapshot are trademarks of Practical 
Peripherals. Inc. 

CP/M is a registered trademark of Digital Research, Inc. 
Apple I is a registered trademark of Apple Computer. 



PRACTICAL PERIPHERALS, Inc. 

31245 La Baya Drive 

Westlake Village. California 91362 

(213) 706-0339 
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IEEE Computer Society and the IEEE Philadelphia section 
and organized by the Personal Computer Arts Group of 
Philadelphia. Dick Moberg's organizing committee 
brought together artists, musicians, and computer scien- 
tists from around the country to discuss microcomputer 
music and art. I urge all BYTE readers interested in the 
use of small computers in the arts to contact the Personal 
Computer Arts Group. Write to: Personal Computer 
Arts Group, POB 1954, Philadelphia, PA 19105. ■ 



Articles Policy 

BYTE is continually seeking quality manuscripts written by indi- 
viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 1 2 inch, 
30.5 by 22.B cm), self-addressed envelope, with 28 cents US 
postage affixed, to BYTE Author's Guide, POB 372, Hancock NH 
03449. 

Articles which are accepted are purchased with a rate of up to 
$50 per magazine page, based on technical quality and suitability 
for BYTE's readership. Each month, the authors of the two 
leading articles in the reader poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus checks of SI 00 and S50. 
Unsolicited materials should be accompanied by full name and 
address, as well as return postage. 



IMPORTS 




NEC8023A $495 

Epson MX-80's, 

100's, etc Coll 

Okidata82A $469 

Okidara 83A $749 



HIGH SPEED 




Anadex 9500, 

9501 $1245 

DataSouth DS-160 Coll 

Tl 810 Basic $1365 

Infosalbe Call 

LETTER QUALITY 




CltohStarwriter-IP $1324 

CltohSrarwriterHlS .... $1595 

NEC 3500 $1995 

NEC 7710/7730 $2340 

Diablo 630 $2295 



COMPUTERS 




NORTHSTAR 



TELEVIDEO 



Soil® CP/M® increases drive copociry - $149. 
Why buy your components fom several 
sources when we con burn and rest your 
No thstar, printerand/orterminal as o system? 
Desr prices overall. 

HRZII64KQuad $3145 

Advantage Call 




The new oll-ln-one that's backed by G.E. Built 
In CRT, detachable keyboord. 750K formatted, 
dual floppys, 64K, CP/M® and more. Five 
software business modules $695. 

Televideo 602 $2795 

Televdeo802H(5MG.) .... $5555 



ALTOS 




ZENITH 



The all-in-one computer thot's backed by 
your local Zenith/Heath service center. Green 
Screen, CP/M ( «>. and Supercalc ind. 

Z89w/48K $2135 

Z90w/64K, DO $2295 

CROMEMCO, XEROX, AODS MULTIVISION, DYNABYTE Call 



The high-quoliry 8" system with 28 local 
service centers. 

6000-2,15,10.12.14 Call 
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Scottsdale System s w . 

6700 E. McDowell Rood. Suite 110, Scottsdale, Arizona 85257 

S (602)941-5856 EB 



Coll 8-5 Mon.-Fri. 
(We Export) TWX 91 0-950-0082 (IMEC SCOT) 



LOW COST 




Adds Viewpoint $544 

Televideo 910 $589 

ADM3A $569 

SoroclQ 130 $569 i 

TELEVIDEOj 




Televideo 912 $699 

Televideo 920 $728 

Televideo 925 Call 

Televideo 950 $927 



TERMINALS 




Ampex D80 $925 

Dialogue 80 Amber ...... $969 

Mime Act 5A $799 

SoroclQ 120 $729 

Volker Craig 404 $599 



MORE PRINTERS 



ORDERING 



Paper Tiger 460G $789 

Paper Tiger 560G $1129 

Centronics 739P $649 

Centronics 739S $729 

DECLA34AA $1049 



NECPG8023A .... $639 

C.ltoh Prowriter $579 

Malibu 200 Call 

M.P.I.99G $719 

Tally MT 1805 $1645 



MAIL ORDER ONLY 

2% cosh discount included/charge cords odd 2%. Prices subject to change, product 
subject to ovailability. Arizona residents odd 5%. F.O.D. point of shipment Scottsdale. 
0-20% restocking fee for returned merchandise. Warranties included on oil products. 
Personal checks toke 3 weeks to clear. 
.CP/M and MP/M are registered trademarks of Digital Research. 






SPRINT 9 



STANDARD OPERATOR 
CONTROL PANEL. 
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Switch selection of 
interface parameters 
, and forms handling 
allows simple OEM 
system intregration. 

Automatic propor- 
tional spacing, with- 
out decreasing sys- 
' tern throughput, sets 
the new standard for 
print quality. 

To cut service costs 
and reduce adjust- 
ments, the exclu- 
sive Kevlar* belt is 
strongerand lighter 
than steel, with vir- 
tually no stretch. 

For the highest ac- 
curacy in the history 
j of daisywheel print- 
ing, our Microdrive™ 
carriage drive mech- 
anism has no cables 
or pulleys. 



Test drive 
our hot new 
daisywheelers. 



>fj 



If you Ve always wanted letter-quality 

printing from your DP system but the cost 

has put you off, then a SPRINT 9 is for you. 

Now you can have the same high quality print- 

usually only available on word processing systems —at 

prices that will let you forget all about dot-matrix terminals. 

With speeds of 45 and 55 cps (average English text, not burst 

rate), the reliable high performance of SPRINT 9 terminals leaves 

the crowd behind. Prove it to yourself with a test drive. 

Call or write Qume at (408) 942-4000. 2350 Qume Drive, 

San Jose, California 95131. 



LIMITED OEM 
CONTROL PANEL. 



Qume 

A Subsidiary of ITT 
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Canon Dealer Organization 

Sol Libes has been misinformed as to 
Canon policy regarding marketing of the 
CX-1 computer. Canon markets all sys- 
tem products through a dealer organiza- 
tion and is dedicated to supporting its 
dealers in marketing all Canon software 
products, including the seven accounting 
packages (order entry, accounts receiv- 
able, accounts payable, inventory con- 
trol, general ledger, job costs, payroll) 
which were mentioned in his November 
column (BYTELINES, November 1981 
BYTE, page 302). 

Irwin Danowitz 
National Software Manager 
Systems Division 
Canon U.S.A., Inc. 
One Canon Plaza 
Lake Success, NY 11042 



An Untapped Work Force 

Perhaps BYTE readers can help handi- 
capped persons overcome some frustrat- 
ing barriers. Most handicaps result in a 
mobility problem that effectively leaves 
the person house-bound (or, if lucky, car- 
bound). Many handicapped persons are in 
minimum-income situations that barely 
allow them to meet the expenses of sur- 
vival. It is ironic that handicapped in- 
dividuals may be highly trained, but 
without the ability to relocate or commute 
to a workplace daily, they cannot increase 
their income. 

The personal computer could go a long 
way to solving this problem. For example, 
a house-bound worker with a computer 
and a modem could use off-the-shelf soft- 
ware to perform functions from account- 
ing and data processing to engineering 
analysis and even managerial assistance. 
A printer with a Braille printhead would 
allow a blind person to communicate via 
electronic mail, to use databases, and to 
perform electronic-banking services being 
considered by many banks. The problem 
seems to be finding a "conduit" to com- 
panies willing to take on such employees. 

I have approached about five hundred 
companies nationwide (IBM, ITT, GTE, 



and Boeing, among them). Their person- 
nel departments treat me as a disabled 
person seeking employment at their plant 
location. Their management and data- 
processing systems, it seems, cannot ac- 
commodate an off-site employee who 
works at home in a service-type capacity. 
(Even more frustration is felt when a han- 
dicapped person tries to use employment 
agencies — this usually involves long 
delays, and only about a third of the agen- 
cies even bother to acknowledge receipt of 
your resume.) 

Perhaps BYTE readers could help the 
handicapped (who represent an untapped 
work force of 10 million) on a level that 
could be mutually beneficial. 

Kenneth Willoughby 

Box 317 

Fairacres, NM 88033 



Faster Algorithms 

From time to time I'm sure most readers 
have run across benchmarking articles 
comparing various pieces of hardware or 
software and found these articles followed 
up by letters to the editor critical of a par- 
ticular algorithm which was used inciden- 
tal to the test. In general, it seems, such 
criticisms are unfair, bearing little relation 
to the purpose for which the original arti- 
cle was written. 

I introduce my comments this way for 
fear that I might otherwise be accused of a 
similar unfairness. I am speaking of the ar- 
ticle "BASIC, Pascal, or Tiny-c? A Simple 
Benchmarking Comparison" by Phil 
Hughes (October 1981 BYTE, page 372) in 
which he uses a card-shuffling program to 
benchmark three languages with regard to 
speed of execution. In this he does a fine 
job. My only reason for commenting 
about his choice of algorithms is that this 
seems to be a routine that many readers 
will have some use for and be inclined to 
copy directly into some application pro- 
gram. For such readers I would like to of- 
fer an alternative program, which runs 
considerably faster. 

First, however, let me make some 
observations about the routine used by 
Mr. Hughes and some of the character- 
istics leading to its slowness. The strategy 



used in this program (a modified version 
of which appears as listing 1 below) is to 
generate a random number and check to 
see if this number has been generated 
earlier in the sequence. If not, it is added; 
if so, the duplicate is ignored and another 
random number is generated and tested. 
This is continued until 52 distinct random 
numbers have been created. For the first 
several passes this causes no problem since 
the chance of duplication is small and 
only a few elements need to be tested. 
After 10 or 20 random numbers have been 
generated, however, the chance of 
duplication increases significantly, and 
the time needed to search for duplicates 
also increases. By the time the last 10 or 15 
numbers are to be generated, the com- 
bined effect of duplication and search 
length has slowed this algorithm consider- 
ably. 



Listing 1 



100 


DEFINTA-Z 


110 


DIMC(51) 


120 


RANDOM 


130 A$ = TIMES 


140 


J = 


150 


T = RND(52) 


160 


IF J = THEN 200 


170 


FOR I = TO J - 1 


180 


IF C(l) = TTHEN 150 


190 


NEXT I 


200 


C(J) = T 


210 


J = J + 1 


220 


IF J < 52 THEN 150 


230 


FOR I = 0TO51 


240 


PRINT C(l); 


250 


NEXT I 


260 


B$ = TIMES 


270 


PRINT 


280 


PRINTA$,B$ 



The program shown in listing 2 is a 
variation of one I have used several times 
both for card-shuffling routines and for 
programs to generate nonduplicated ran- 
dom numbers for programming bond re- 
tirement. The strategy here is to start with 
a sorted sequence and literally shuffle it. 
This is done by generating a random num- 
ber between 1 and the total number of ob- 
jects to be shuffled. Then comes the key 
step in this algorithm: the object in the 
position given by that random number is 
exchanged with the object in the last posi- 
tion. 

Next, the maximum number of objects 
is decremented by 1 and the process is re- 
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Model 1100A Intelligent Card Reader 

Ideal applications include time reporting, 
job costing, inventory control, market surveys 
etc 

Contact us or see your computer dealer today! 
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peated until this maximum equals 1. 

Stepping through an example may be 
useful. Suppose we wish to shuffle 10 ele- 
ments. We start out by arranging them in 
order as: 

123456789 10 
Next we generate a random number be- 
tween 1 and 10, say 6. Now we exchange 
the objects in position 6 (the number gen- 
erated) and 10 (the top of the range for the 
random-number generation). This leaves: 

12345 10 7896 
For the next step we generate a random 
number between 1 and 9 (10 —1). Sup- 
pose this time we get 4. Then we exchange 
the objects in positions four and nine and 
decrement the maximum element count to 
8. We now have 

12395 10 7846 
The entire set will be sorted after 10 
random numbers have been generated. 
(By the way, this does bring up one 
criticism of the algorithm used by Mr. 
Hughes for benchmarking. Because of the 
nature of his algorithm it is likely that 
every time the program is run a different 
number of random numbers will have to 
be generated due to the chance occurrence 
of duplication. While this should work 



out to a predictable average, the possi- 
bility of variation makes its usefulness as a 
benchmark somewhat doubtful.) 

I ran both versions of the shuffling pro- 
gram which appear here on my TRS-80 
Model I. As mentioned above, the timing 
on listing 1 was quite variable, ranging 
from 40 to 66 seconds. For listing 2 the 
time was consistent at 3.5 to 4 seconds. 
(And no, I didn't compile the second ver- 
sion. I did subsequently compress it, de- 
leting spaces and packing the entire pro- 
gram on a single line and got average 
speeds of about 2.25 seconds.) 

Listing 2 



100 


DEFINTA-Z 


110 


RANDOM 


120 


N =52 


130 


DIM A(N) 


140 A$ = TIMES 


150 


FOR I = 1 TO N 


160 


A(l) = I 


170 


NEXT I 


180 


FOR I = N TO 2 STEP - 1 


190 


R = RND(I) 


200 


T = A(I) 


210 


A(l) = A(R) 


220 


A(R) = T 


230 


NEXT I 



m 



Now add time- 
keeping capability to your 
RS-232C compatible 
computer. The Hayes 
Chronograph calendar/ 
Hock coordinates and 

js system activities by 
date and time . . . down to the second. 

The Chronograph is ideal for 
business or home applications. Use it 
with your computer for timing everything 
from time-sharing access. . to electronic 
mail and lights and sprinklers. 



Plus Chronograph is 
designed to stack neatly 
m on top of other Hayes 
Stack component systems 
- like the RS-232C com- 

...leSmartmodem. 
(Each requires a dedi- 
cated RS-232C port.) 

Keep your computer system up-to- 
date with the Hayes Stack Chronograph. 
Only $249 at computer stores every- 
where. There's no fY\ - . 
better time t HaVeS 



The Hayes SmckChronograph 
ItVtime. Andifshow. 




Hayes Microcomputer Products Inc. 5835 Peachtree Comers East, Norcross, Georgia30092 (404) 449-8791 

Hayes Stack is a trademark of Hayes Microcomputer Products, Inc. 
© 1981 Hayes Microcomputer Products, Inc. Sold only in the U.S.A. 
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240 FOR I = 1 TO N 
250 PRINT A(l); 

260 NEXT I 
270 PRINT 
280 B$ = TIME$ 
290 PRINTA$,B$ 

Finally, I'm not sure of the origin of this 
second algorithm. I don't remember in- 
venting it, but then I don't recall reading 
or hearing about it elsewhere. I do know 
that it has been very useful to me. I hope 
BYTE readers will find it equally valuable. 

David R. Borger 
16835 Westmoreland 
Detroit, MI 48219 



Mr. Hughes's article comparing BASIC, 
Pascal, and Tiny-c for writing a card- 
shuffling program is useful for comparing 
the ease of programming in those lan- 
guages. Some caution must be exercised in 
using the timing results, however. The al- 
gorithm he uses is very sensitive to the 
order of the random numbers. The algo- 
rithm is as follows: 

A. Get a number from 1 to 52 from the 
random-number generator. If the 
number has already been used, repeat 
this step. 

B. Put this number in the array (deck) at 
the next location. If we have 52 num- 
bers, we are done. Otherwise go back 
to step A. 

As we get toward the end of the deck, 
there are fewer acceptable numbers. One 
number generator may require many 
more calls than another. To get a "good" 
sequence of random numbers, the range 
of the random-number generator should 
be much larger than the range required by 
the program. In order to compare Mr. 
Hughes's algorithm in the three languages, 
we should assure ourselves that the num- 
ber of calls to the random-number 
generator is at least on the same order. 

It's possible to generate a random list of 
numbers n long with only n calls to the 
random-number generator. The idea is to 
generate n random numbers and then sort 
them. The random numbers are distri- 
buted across the range of the number gen- 
erator, not the range of the program. If 
the random-number generator is good, 
this means that any number generated will 
not be repeated until all other numbers in 
the range of the number generator have 
been generated. 

Here is one possible algorithm for get- 
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897 N.W. Grant Ave. • Corvallis, Oregon 97330 • 503/758-0521 



Introducing the Enhancer IE: a new 

Standard which is improving the 

relationship between Humans and 

Apples. The Enhancer ][ can help 

your Apple It's keyboard become 

more sociable by remembering 

words or phrases which can be 

entered into the Apple by the mere 

touch of a key. Life can become 

even easier because the Enhancer ][ 

can remember what you typed 

while your Apple was busy talking 

to your disc [or doing other things! 

Naturally, it knows the difference 

between upper and lower case 

letters and what shift keys are 

supposed to do. It even knows to 

auto repeat any key held down. The 

Enhancer H replaces the encoder 

board making installation simple. 

Suggested retail price: $149.00. 
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■ VIDEOTERM 




The time tested Video-term 80 
column card: 

• 80 characters x 24 lines 

• Truedecenders 

• 7 x 9 character resolution 

• Low power consumption 

• Compatible with most word 
processors 

• Softcard and CP/M compatible 

• Modem compatible 

• Most popular character set of 
any 80 column card 

• Alternate characterfontsavailable 
Suggested retail price S345.00 



■ SOFT VIDEO 
SWITCH 

The Soft 
Video 
Switch is 
an auto- 
matic ver- 
sion of the 
popular 
Switch- 
plate. It 
knows 

whether it should display 40 or 80 
columns or Apple graphics. It does 
the tedious work of switching video- 
out signals so you don't have to. The 
Soft Video Switch can be controlled 
by software. Any Videoterm with 
Firmware 2. or greater may be 
used with the Soft Video Switch. 
The single wire shift mod is also sup- 
ported. Package price is $35.00. 




■ KEYBOARD AND 
DISPLAY ENHANCER 




The original Keyboard and Display 
Enhancer is still available for Revi- 
sion 0-6 Apples (on which the new 
Enhancer ][ will not fit]. These 
Apples have memory select sockets 
at chip locations D1, E1 & F1. The 
Keyboard and Display Enhancer 
allows entry and display of upper & 
lower case letters with fully func- 
tional shift keys. It does NOT have 
user definable keys nor a type ahead 
buffer. The price is $1 29.00. 



■ ACCESSORIES: 

Videoterm Utilities Disc $37.00 
[includes] 

• Font Editor 

• Pascal Mid-Res Graphics 

• Applesoft Read Screen Utility 

• Top & Bottom Scrolling 

• Pascal Vidpatch 

• Graphics Template 
Character Set EPROMs $29.00 ea 

• Half Intensity 

• Inverse 

• German 

• Katakana [Japanese] 

• Line Drawing Graphics 
[Expanded] 

• Spanish 

• French 

• Math & Greek Symbols 

• Super & Subscript 
Dvorak EPROM 

[Enhancer] $29.00 

Lower Case Chip $29.00 



Apple and Apple II are registered trademarks of Apple Computer Inc. 
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ting a shuffled deck of cards. Use two ar- 
rays, KEY and CARD: 

A. Initialize CARD by letting CARD(I) 
= I for elements in CARD. 

B. Put a random number in each element 
of KEY. 

C. Find the smallest element of KEY that 
has not been used. This is the next 
card. Save it in array CARD. Repeat 
this step until all the elements of KEY 
have been used. 

A BASIC program that performs this 
algorithm follows. Note that the sort used 
is a bubble sort and is not as efficient as 
some others. 

10 DIMC(51), K(51) 

20 GOSUB 1000 

30 FOR I = TO 51 

40 PRINT C(i); 

50 IF INT ((1 + 1)/ 10) = (I + 1)/ 

10 THEN PRINT 
60 NEXT I 
70 PRINT 

80 PRINT "ALL DONE!" 
90 END 

1000 FOR I = 0TO51 
1010 K(l) = RND(0) 
1020 C(l) = I 
1030 NEXT I 
1040 FOR I = 0TO50 
1050 S = I 

1060 FOR J = I + 1 TO 51 
1070 IFK(J)© K(S)THEN S = J 
1080 NEXT J 
1090 K(S) = K(l) 
1100 T = C(l) 
1110 C(l) = C(S) 
1120 C(K) = T 
1130 NEXT I 
1140 RETURN 

I hope this will be of some use to those 
who shuffle cards. The inside loop is per- 
formed approximately 1352 times, so if 
you require fewer calls than this to your 
random-number generator to get 52 num- 
bers, Mr. Hughes's algorithm may be 
better. 

Emmet R. Beeker III 
1123 Maple Dr. 
Mountain Home, ID 83647 



Single-Drive Success Story 

The review 'The Radio Shack FOR- 
TRAN Package" by Tim Daneliuk (Octo- 
ber 1981 BYTE, page 385) is a good over- 
view of an excellent software package. 
However, I must take exception to the 
statement "In single drive systems, the re- 
locatable object file must always be on the 



disk containing the linker and FORTRAN 
library." This is not true. In fact, the 
source, relocatable, listing, and object 
codes may reside on a disk separate from 
both supplied FORTRAN disks. 

First I'll name the three disks that I'll be 
using and then I'll lead you through the 
steps necessary to compile and link a 
FORTRAN source program using one 
disk drive. It did take some time to figure 
this out because Radio Shack forgot to 
document the procedure. The disk con- 
taining the editor and the FORTRAN 
compiler will be called FOR/EDIT, the 
disk containing the linker and the FOR- 
TRAN library will be called FOR/LINK, 
and the disk containing the source, re- 
locatable, and object codes will be called 
PROGRAM. 

1. Insert the FOR/EDIT disk and boot the 
system. Load and execute the editor by 
entering EDIT. 

2. After the editor has loaded and you re- 
ceive the prompt, remove the 
FOR/EDIT disk and insert the PRO- 
GRAM disk that contains, or will con- 
tain, the source program. 

3. Create or change the source code, as 
necessary. When finished, write the 
source code to the PROGRAM disk. 

4. Remove the PROGRAM disk and in- 
sert the FOR/EDIT disk. Load and exe- 
cute the FORTRAN compiler by enter- 
ing F80. 

5. After the compiler has loaded and you 
receive the prompt, remove the 
FOR/EDIT disk and insert the PRO- 
GRAM disk that contains the program 
to be compiled, and where the re- 
locatable code is to reside. 

6. Enter TEMP, TEMP = TEMP, or 
whatever program name you are 
working with. This will compile the 
source code and write out the re- 
locatable code along with a print file. 

7. Remove the PROGRAM disk and in- 
sert the FOR/LINK disk. Load and ex- 
ecute the linker by entering L80. 

8. After the linker has loaded and you 
receive the prompt, remove the 
FOR/LINK disk and insert the PRO- 
GRAM disk that contains the re- 
locatable code to be linked. 

9. Enter TEMP, or whatever program 
name you are working with. This will 
load the relocatable code and display 
all the undefined globals. 

10. Remove the PROGRAM disk and in- 
sert the FOR/LINK disk. Enter FORLIB/ 
REL-S to search the FORTRAN 
Library to resolve all undefined 



globals. If you need to search other 
files to satisfy undefined globals, enter 
FILENAME-S. 

11. Remove the FOR/LINK disk and insert 
the PROGRAM disk that will contain 
the executable object code. 

12.Enter TEMP-N to name the output ob- 
ject code. Then enter -E to write out 
the object file and exit the linker. 

13. You are now ready to execute the com- 
mand (object) file TEMP/CMD. 

Note that no data was written to the two 
FORTRAN disks. In fact, I keep write- 
protect tabs on these disks just to avoid 
disasters. This procedure seems to be a lot 
of work, but those of us with single-drive 
systems are used to the inconvenience. If 
we couldn't hack it, we'd have two disks! 

Spencer R. Lepley 

1655 Capital Circle SE, Lot #12 

Tallahassee, FL 32301 

Tim Daneliuk replies: 

Mr. Lepley seems to be absolutely cor- 
rect! I entered a short FORTRAN pro- 
gram and linked it as he suggested: it 
works just fine. As he points out, the 
documentation does not discuss single- 
drive use in any real depth. Personally, I 
think a book is needed that would docu- 
ment these kinds of procedures as well as 
the many advanced features of both the 
Radio Shack/ Microsoft FORTRAN and 
the M-80 Macro Assembler. How about it 
Radio Shack? 

One other point has come to my atten- 
tion since I first did the FORTRAN re- 
view: as of this writing, the package has 
not been implemented on the TRS-80 
Model III. However, Model III systems 
that use the LDOS disk operating system 
can use not only FORTRAN, but M-80 
Macro Assembler, BASCOM compiler, 
RS COBOL compiler, and RS BASIC 
compiler. This is accomplished by "patch- 
ing" the Model I versions of these lan- 
guages. Complete instructions for these 
procedures are found in the latest issue of 
the LDOS Quarterly (Vol. 1, No. 2). 



More on VOS 

Since Sol Libes's mention of the Soft- 
ware Tools Virtual Operating System in 
BYTELINES (October 1981 BYTE, page 
306) our research group at the Lawrence 
Berkeley Laboratory has been inundated 
with requests for information. Although 
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The Context Connector™ Converts 

Any Data Directly Into VisiCalc 

Without Re-typing. 



If you're one of the thousands of VisiCalc users 
who enter data from another computer into your 
VisiCalc models, the Context Connector can save 
you hours of work. 

The Connector automatically converts text files 
from any computer into VisiCalc format. So you 
can easily move numbers from any file directly 
into selected VisiCalc cells. 

Load Data From Your Company Computer. 

The Connector lets you convert data from your 
company computer directly into VisiCalc models. 
So you can compare actual results to VisiCalc 
projections. The Connector will also consolidate 
different VisiCalc models, an invaluable tool for 
3.2 version owners. 

Analyze Stock and Commodities Prices. 

The Connector converts data from timesharing 
services like Dow Jones into VisiCalc cells. So 
you can manipulate error free numbers instead of 
spending valuable time on typing. 

Convert Data From Any Timesharing System. 

The Connector will convert data from any time- 
sharing system into your VisiCalc models. Infor- 
mation from DRI, Dow Jones, The Source, Chase 
Econometrics, Dialog and other leading data 
bases can be processed by the Connector. The 
Connector has its own editor to let you review and 
edit figures prior to converting into VisiCalc. 

The Connector Also Transmits and 
Receives Electronic Mall. 

The Context Connector also serves as a basic 
communications program. The Connector has an 
auto-dial feature to automatically call other 



computers. Once on-line, the Connector can 
transmit standard DOS text files to any computer. 
The Connector can transmit and receive complete 
VisiCalc models. Another useful function is "save 
to disk" which allows you to save your electronic 
mail on disk for future reference. 

Specifications. 

The Connector is designed to work with the Apple 
II, 48K of RAM and at least one disk drive. The 
Connector supports both 13 and 16 sector disk 
versions of VisiCalc. It also works with the Apple 
III in emulation mode. 

For data transmission, the Connector supports 
the D.C. Hayes Micromodem, Apple communica- 
tions card or the SSM/AIO card. 

Available at Your Local Computer Store. 

The Connector is available at most personal 
computer stores. For the name of your nearest 
dealer, please call or write Context Management 
Systems. Retailers, the Connector is available 
from Softsel Distributors or from Context Man- 
agement Systems. 

Free Demo Disk 

Send us a blank 5 1 /4 M disk and a self addressed 
stamped mailer and we'll return your disk with a 
copy of the Connector demonstration program 
which explains how you can use the Connector. 
Or if you prefer, send a check for $4.00 made out 
to Context and we'll send you a new Maxell MD-1 
5 1 /i" disk containing our demo program. Once 
you've seen our demo, you can delete the program 
and use the demo disk as you would any new 
blank diskette. It's a risk free way of seeing the 
Connector demonstrated on your Apple. 



CONTEXT MANAGEMENT SYSTEMS 

Management Software For Personal Computers 

23864 Hawthorne Blvd., Suite 101 

Torrance, California 90505 

(213) 378-8277 

©1982 Context Management Systems 



VisiCalc™ is a trademark of Personal Software, Inc. • Apple™ is a trademark of Apple Computer, Inc. 
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Because we put what 
you want into it, you get 
what you want out of it. 

We unwrapped our package for you, bit by bit. 

It's all here. And you're looking at it. 

From the 8088 microprocessor and the Macro 
Assembler that give you speed and capacity to the 
RS232C interface that gives you the world. 

All told, no other personal computer offers as 
many advanced capabilities. Read all about them in 
the Technical Reference Manual available at your 
IBM Personal Computer dealer. 

Software? IBM Personal Computer DOS. The 
UCSD p-System. Plus a documented set of our 
device driver routines. For high level languages, 
exactly what you want. Enhanced BASIC in ROM. 
Pascal. FORTRAN. But our software story 
is still being written. 

Maybe by you. 

If you're interested, 
start by writing to: 
IBM Personal Computer 
Software, Dept.765, 
IBM Corporation, 
Armonk, New \brk 
10504.==:= gm 




The IBM Personal Computer 
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INTHEUSA 

the Harrington (ompany 

METALS DRIVE, P.O. BOX 392 
SOITTHNGTON, CONN. 06489 
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Many places will offer discounts, 
we will meet discount prices and 
can offer you something they 
can't: expertise. We know H P, it is 
the only brand of computer we 
sell. We know H P's strengths and 
weaknesses. 

Get all the help you can. 
Talk to an expert before you buy. 

What HEWLETT 

mL'HM PACKARD 



HP-IL CALCULATORS 

HP 83/85/87 

HP 125 

DO IT RIGHT THE FIRST TIME 

Harrington (ompany 

METALS DRIVE, P.O. BOX392 
SOim-IINGTON, CONN. 06489 

203/628-5511 or 203/621-8951 



THE FIRST AUTHORIZED 

H P DEALER REPAIR CEHTER 

IH THE USA 
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we are certainly pleased with the interest, 
the Users Group is better able to deal with 
these requests than we are. Inquiries 
should be addressed to: 

Software Tools Users Group 
1259 El Camino Real, Box 242 
Menlo Park, CA 94025 

The 1600-member group issues newslet- 
ters, distributes a software catalog, pro- 
vides an information referral service, pro- 
duces a distribution tape, and holds bi- 
annual meetings. I am sure the Users 
Group would welcome the inclusion of 
microcomputer enthusiasts. 

And, to answer the question most asked 
by BYTE readers who contacted us: Yes, 
the software tools have been brought up 
on a CP/M system. This implementation 
includes all the tools distributed through 
the Users Group, plus many of the exten- 
sions specified in the CACM article de- 
scribing the VOS project ("A Virtual Op- 
erating System," Dennis Hall, Deborah 
Scherrer, and Joe Sventek, Communica- 
tions of the ACM, September 1980, pp. 
495-502). For more complete CP/M infor- 
mation, BYTE readers should contact: 

Unicorn Systems 
30261 Palomares Rd. 
Castro Valley, CA 94546 

We welcome the enthusiasm and in- 
terest shown by BYTE and its readers and 
hope the above information will answer 
most of their questions. 

Deborah K. Scherrer 
Computer Scientist 
Lawrence Berkeley Laboratory 
University of California 
Berkeley, CA 94720 



'BYTE" Fights Mice 

The staff at the Poricy Park Nature 
Center was delighted with the article, 
"Bridging the 10-Percent Gap," by Paul 
Brady (October 1981 BYTE, page 264) 
which described our computer system. 

On the day we received the magazine, 
we were given a black cat to help keep the 
mice from the bird seed we sell. We have 
appropriately named the cat "BYTE." 

Patricia Contreras, Director 

Poricy Park Nature Center 

POB36 

Middletown, NJ 07748 
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Ultra-Low-Cost Protocol 

Ken Clements and Dave Daugherty's 
article, "Ultra-Low-Cost Network for Per- 
sonal Computers" (October 1981 BYTE, 
page 50), presents an excellent idea. Per- 
sonal computing does need a low-rent 
Ethernet, especially for group applica- 
tions, such as schools. However, the pro- 
tocol described is both more complex and 
less reliable than necessary. A few minor 
changes would fix this. 

In the RECEIVER layer, if a message 
has a bad checksum, just throw it away — 
there's no need to tell the protocol layer 
because it doesn't do anything with bad 
messages. In the PROTOCOL layer, pick 
one protocol and stick to it. A good sim- 
ple one is as follows: 

1. Every message has a message number. 
This includes ACK (acknowledge) 
utility messages. 

2. Message numbers are either or 1. 

3. The sender starts by sending a message 
with a number of 0. The original 
sender then awaits a corresponding ac- 
knowledgment from the original re- 
ceiver. Upon receiving an "ACK 0" 
message (with a correct checksum) the 
original message is considered ac- 
knowledged and the sender can send 
the next message, with message num- 
ber 1. The sender expects an "ACK 1" 
reply to its number 1 message. This 
cycle repeats indefinitely. 

4. All the receiver has to do is send a 
matching ACK whenever a message 
addressed to it is received, i.e., ACK 
is sent in reply to a message number of 
0, and ACK 1 in reply to a message 
number of 1. However, the receiver 
throws away (after ACKing them) 
messages with the same number as the 
last good message received, because 
such messages are duplicates. 

5. When the sender fails to get a proper 
ACK in a reasonable time, the last 
message should be re-sent. After some 
number of unsuccessful attempts, the 
sender should give up and report the 
receiver down. 

This protocol provides a guarantee that 
messages are not lost or duplicated, unlike 
the ACK/ ACK-ACK protocol, provided 
that a bad message doesn't get past the 
checksum error-detection mechanism. A 
longer checksum (say 16 bits) will reduce 
the odds of this substantially — from 1 in 
256 to 1 in 65,536. In a contention-type 
local network, there will be errors when 
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META TECHNOLOGIES 

26111 Brush Avenue, Euclid Ohio 44132 

CALL TOLL FREE 1-800-321 -3552 TO ORDER 

IN OHIO, call (216) 289-7500 (COLLECT) 



THINGS TO 
DO WITH YOOR 
PERSONAL COMPUTER I 

BY MARK SAWUSCH 

333 pages $10.95 

333 pages, written in simple terms, of 
"what-to-do" and "how-to-do-it". Suitable 
not only for microcomputers, but for pro- 
grammable calculators as well. Includes 
program listings, formulas, a glossary of 
computer terms and more! Definitely a 
MUST BUY! 



■TRS-80™ DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 

132 pages written in PLAIN ENGLISH packed 
with HOW TO information with details, examples 
and in-depth explanations. Recover lost files and 
directories, remove file protection, make BASIC 
programs unlistable. How to use SUPERZAP, 
recover from DOS errors and MORE! 

TRS-80TMDISK $19.95 



"OTHER MYSTERIES" 
VOLUME II 

by James Farvour 

Call now and place your order tor this new book, 
"MICROSOFTTM BASIC DECODED & OTHER 
MYSTERIES tor the TRS-80TM", from IJG, Inc. 
A primer for cassette and disk BASIC on the 
TRS-80TM, the information provided applies to 
similar MICROSOFT^ BASIC interpreters. 
MICROSOFT^ BASIC DECODED . $24.95 



"OTHER MYSTERIES" 
VOLUME III 

by Dennis Kitsz 

THE CUSTOM TRS-80TM $29.00 

CALL FOR AVAILABILITY 

"OTHER MYSTERIES" 
VOLUME IV 

"BASIC FASTER 
AND BETTER" 

If you program in BASIC, you want this book! 
Time-tested and proven, the techniques and 
routines can be used in thousands of ways to 
make your programs smaller, faster, and look 
truly professional. 
BASIC FASTER & BETTER $24.95 



EPSON 

MX-80, MX-80FT, MX-100 

PRINTERS 

NEW LOW PRICES! 
EXTRA LONG RIBBON 

CABLE 

$24 95 

CONNECTS EPSON PRINTER 
& TRS-80 MICROCOMPUTER 

40-TRACK, SINGLE/DOUBLE- 
DENSITY, FAST ACCESS, 
5 V* inch TAN DON 

DISK 
DRIVES 

$289 complete 

FOR MODEL I and MODEL III 

Includes Case, Power Supply 
and External Drive Connector 

DISK DRIVE 

EXTENDER 
CABLE 

i95 



$9 ! 



for VISTA, MICROPOLIS, 

MTI, PERTEC, SHUGART, 

PERCOM & OTHERS 



Single Sided, Soft-Sectored SVi-inch, 

PARAGON MAGNETICS™ 

PLAIN JANETM 

DISKETTES 

95 

box of 10 



$19 



These are factory fresh, absolutely first 
quality (no seconds!) mini-floppies. They are 
complete with envelopes, labels and write- 
protect tabs in a shrink-wrapped box. 

Box of 10 Diskettes $19.95 

PARAGON 

magnetics™ 

Introducing MTC's premium generic 
diskette. Single-Sided, Soft-Sectored, 
DOUBLE-DENSITY, SVi-inch diskettes with 
reinforcing HUB-RINGS. Individually 100% 
ERROR-FREE certified. Invest in GOLD! 
PARAGON MAGNETICS GOLD $23.95 



VERBATIM'S PREMIUM DISKETTES 

DATALIFE™ 

Seven data-shielding improvements mean 
greater durability and longer data life. 
These individually, 100% error-free cer- 
tified diskettes feature thicker oxide 
coating, longer-lasting lubricant, improved 
liner, superior polishing and more! Meets 
or exceeds IBM, Shugart, ANSI, ECMA 
and ISO standards. 

VERBATIM DATALIFETM DISKETTES 
5 I /4-inch (box of 10) 

MD525-01 $26.95 

8-inch FLOPPIES 

Double-Density, FD34-8000 . $43.95 



'RINGS' & 
THINGS 

HUB RING KIT for 5W disks $10.95 

HUB RING KIT for 8" disks $12.95 

REFILLS (50 Hub Rings) $ 5.95 

CLEANING KIT for 5 , /4" drives . . . $24.95 

5 Winch diskette case $3.50 

8-inch diskette case $3.95 

5 1 /4-inch File Box for 

50diskettes $24.95 

8-inch File Box for 

50 diskettes $29.95 



TRS-80 is a trademark of the 

Radio Shack Division of Tandy 

Corporation. DATALIFE is a 

trademark of VERBATIM. PLAIN 

JANE, PARAGON MAGNETICS. 

are trademarks ol MTC 

© 1981 by Metatechnologies 

Corporation, Inc. 



MOST ORDERS 

SHIPPED WITHIN 

ONE BUSINESS DAY 

Products damaged in 
transit will be exchanged. 



PRICES IN EFFECT 

THRU 

February 28, 1982 

Prices, Specifications, 

and Offerings subject to 

change without notice. 

8202 



WE ACCEPT 

• VISA 

• MASTER CHARGE 

• CHECKS 

• MONEY ORDERS 

• COD. 



•Add $3.00 for shipping 
& handling 
• $3.00 EXTRA for C.O.D. 

•Ohio residents add 6V 2 % \ 
sales tax. 
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messages collide, so this is not a minor 
consideration. 

As a last point, it is very useful to pro- 
vide a high-level time-out interval, say of 
about 30 seconds, so that if nothing hap- 
pens during that length of time, every- 
thing gives up trying to communicate and 
goes back to the initial state. Otherwise, if 
for some reason things get stuck, it may 
be necessary to reset all the computers 
connected to the network to get them all 
back in synchronism on message num- 
bers. If all the systems in your classroom 
full of microcomputers need to be reset 
whenever any one gets fouled up, this 
trick is a big help. 

With these fixes, the Ultra-Low-Cost 
Network should fly. There are more 
elaborate schemes, but this is the simplest 
one that doesn't get intermittent errors. 

John Nagle 

340 Ventura, Apt. 11 

Palo Alto, CA 94306 



Software Considerations 

I would like to comment on "Bridging 
the 10-Percent Gap" by Paul Brady (Octo- 



ber 1981 BYTE, page 264). Mr. Brady 
points out that a wide range of reasonably 
priced hardware for small-business re- 
quirements is available. This is true and 
should encourage progressive small-busi- 
ness owners to move into the computer 
age. However, Mr. Brady demonstrated 
the classic "small-business mistake" in this 
statement: "We barely managed the funds 
required for the hardware. We simply 
cannot spend hundreds or thousands 
more on software." 

Prospective computer owners need to 
realize that good software is a labor-inten- 
sive product and must be included in the 
budgeting for a computer system. Mr. 
Brady was lucky that his organization had 
people willing to donate their time to de- 
sign, code, test, and document customized 
software. Not all small businesses have 
this advantage. 

My advice to a small-business owner 
who needs a computer but lacks the time 
and inclination to become a computer ex- 
pert is to hire a local computer profes- 
sional or small firm to put together the 
best hardware and software combination 
for his application. I will be glad to mail 
free copies of my article, "The Small-Busi- 
ness Owner's Guide to Hiring a Computer 




AMT has available a 5, 10, 15 and 20 
subsystem that is very EASY for any 
system. 

Subsystem includes: 

•Winchester Disk Drivefs] 

•Controller 

•Power Supply 

•Enclosure 

•All Interface Cabling 

•CP/M* 2.2 Support and Diagnostic Programs 

on Floppy Disk 
•Host System Interface Card 
•Dedicated Telephone Number for Technical 

Assistance 

* Registered Trademark of Digital Research Corp. 



megabyte Winchester Hard Disk 
user to interface with his existing 

System available for: 

•S-100 

•Heath/Zenith Z-89 

•TRS-BO Model III 

•Xerox 820 

•IBM Personal Computer System 



5-Megabyte System 

Complete $2995.00 



Write or call for Attractive distributor program 

Applied Micro Technologies, Inc. 

Route 30 West, Greengate Professional Bldg. 
Greensburg, Pa. 15601 

1-800-245-6908 In Pennsylvania [412)837-7255 



Expert/' to anyone who sends me an ad- 
dress and 40c in stamps. 

Diane P. Kerkhoff 
Kerkhoff Computers 
6309 Ambassador Dr. 
Orlando, FL 32808 



Altos Gamesmen 

While Thomas Wadlow's "The Xerox 
Alto Computer" (see September 1981 
BYTE, page 58) was most interesting, I'm 
sorry he didn't mention that Xerox also 
donated four Altos to the Computer 
Science Department at the University of 
Rochester in 1974. In fact, two of the 
games pictured in the article were written 
by graduate students there. 

Trek is the work of Eugene Ball, who 
also wrote Death Star (in which you pilot 
your Alto down a trench in the Death Star 
and fire a torpedo at its only vulnerable 
spot to save the Federation). Pinball was 
written by Clint Parker. You can jiggle the 
"table" by holding down the space bar. 
Overly energetic application of the space 
bar results in a "tilt." Clint's version of 
Space Invaders remains one of the most 
popular Alto games. It keeps track of the 
top ten scores on the net. No still 
photograph can convey the fine graphic 
details of these programs. 

Incidentally, the four original Altos at 
University of Rochester are named John, 
Paul, George, and Ringo (my own sugges- 
tion was Groucho, Harpo, Chico, and 
Zeppo). 

Michel Denber 

Xerox 

800 Phillips Rd. 

Webster, NY 14580 



Exploring Zork's Origins 

While praising so highly the efforts to 
fight software piracy undertaken by the 
vendors of "Zork, The Great Under- 
ground Empire," Bob Liddil in his review 
(February 1981 BYTE, page 262) perhaps 
forgot to mention that the release of Zork 
seems to be an act of software piracy it- 
self. From the description given, I infer 
that Zork is just an implementation of the 
well-known PDP-11 game Dungeon, dis- 
tributed by Digital Equipment Corp.'s 
user group, DECUS. All the situations, 
descriptions, treasures, reactions, etc. are 
nearly identical to those found in 
I Dungeon: the white house with the sack 
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Systems Group System 2800 
computers. They're making 
people stand up and take notice. 

But then Systems Group 
products have always appealed 
to those who appreciate sensible 
value, high performance, un- 
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product acceptance in 
Z80 CPU, disk controller, I/O 
and memory boards have been 
the result of some very pur- 
poseful and carefully thought 
out engineering. Not to mention 
strict industrial quality produc- 
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com- 
puters what they are today. 



Fast, reliable and powerful. 

System 2800 computer sys- 
tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex- 
pand as your organization's 
needs grow. 

You can handle up to 8000 
customers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. And you can connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subsystems. 

Select CP/M! MP/M f or 
OASIS n operating systems to run 
all your word processing and 



accounting programs. No mat- 
ter what size organization you 
control, control- 
ling will be 
easier from 



now on. 

See the 
System 2800 
from Systems 
Group, they're 
what computers should have 
been in the first place. 

•f registered trademark of Digital Research 
tt registered trademark of Phase One Systems 

Dealer Inquiries Invited 

For dealers only, circle 344 
All other inquiries, circle 345 




Systems 



Group 



a Division of MEASUREMENT systems &. controls 
incorporated 

1601 Orangewood Avenue 

Orange, California 92668. (714) 633-44(il) 

TWX/TELEX 910 593 1350 SYSTEMGRP ()R(JE 



Be Permanently Impressed. 

The Expandable Computer Family 
from Systems Group. 
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1981 



Today's Requirements 

Dual floppy single or multi-user system 



1983 

Tomorrow's Requirements 

10M byte hard disk and floppy drive, 
single or multi-user system 



1985 



Your Future Requirements 

40M byte hard disk and 20M byte tape 
back-up, single or multi-user system 
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of peppers on the kitchen table, the forest 
where players are reincarnated, the jewel- 
encrusted egg in a nest on a tree, and 
more. The colorful description of situa- 
tions has especially set Dungeon apart 
from preceding adventure games. Even 
the name Zork is taken from a situation in 
Dungeon. Yet in Zork's advertising you 
will not find a tiny nod to any of the 
numerous authors outside Personal Soft- 
ware Inc. who have done 99 percent of the 
work. 

Greetings from a fanatic BYTE reader. 

Hans Strasburger 
Dipl. Math. Dipl. Psych. 
Tal 58/IV 
D-8000 Munich 2 
West Germany 

Response to Hans Strasburger: 

A call to Personal Software Inc. re- 
vealed that Zork will no longer be 
distributed by that company. Zork is now 
being sold by Infocom of Cambridge, 
Massachusetts. Joel Berez, president of In- 
focom, gave us a short history of Zork. 

According to Mr. Berez, Zork was ori- 
ginally developed around 1977 and run on 
a Digital Equipment Corporation PDP-10 
using a language called MDL. Sometime 
later a version was developed for the 
PDP-11 using FORT RAN, and this is the 
version being distributed by DECUS. This 
version was written by someone who had 
access to the original Zork source code. 
The microcomputer version formerly sold 
by Personal Software and now by In- 
focom was written by the authors of the 
original Zork: Marc Blank, Dave Lebling, 
Bruce Daniels, and Tim Anderson. The 
first micro-Zork, Zork I, was a subset of 
the original version. Zork II includes more 
of the original Zork situations than Zork I 
plus some additional enhancements. A 
future Zork HI will contain the remaining 
original Zork material plus even more 
enhancements. Thus, the combination of 
Zork I, Zork II, and Zork III would give 
the user all the original PDP-10 version 
plus many enhancements. For more infor- 
mation on Zork, see "Zork and the Future 
of Computerized Fantasy Simulations," 
December 1980 BYTE, page 172. 



Old Clothes Issue 
New Clarion Call 

I enjoyed BYTE's reprint of Charles 
Anthony Richard Hoare's Turing lecture 



of 1980. (See "The Emperor's Old 
Clothes/' in the September 1981 BYTE, 
page 414.) One of the points he made 
about the programming language Ada de- 
serves some extension. He said, ". . .do 
not allow this language in its present state 
to be used in applications where reliability 
is critical. . . . The next rocket to go 
astray as a result of a programming-lan- 
guage error may not be an exploratory 
space rocket on a harmless trip to Venus. 
It may be a nuclear warhead exploding 
over one of our cities." 

Some BYTE readers may not know that 
a hardware error nearly caused us to 
launch a nuclear attack against the Soviet 
Union on June 6, 1980. The North Ameri- 
can Air Defense Command (NORAD) 
command center in Colorado Springs de- 
tected an illusory Soviet nuclear attack on 
us, and our bombers were taxiing to take 
off, our nuclear-missile submarines 
alerted, and our land-missile launch keys 
inserted into their sockets, ready to go in 
retaliation. The error was detected with 
little time to spare. It was traced to a $0.46 
integrated circuit. This was not an iso- 
lated incident. A similar alert was signaled 
only three days earlier. (See The Pro- 
gressive magazine, August 1980, pages 
29-30.) 

As we automate more and more of the 
decisions involved in launching our 
arsenal of 10,000 strategic nuclear wea- 
pons, most of which are far more power- 
ful than the bombs used in Hiroshima and 
Nagasaki in 1945, we leave ourselves 
more and more vulnerable to computer 
errors. Professor Hoare's warning comes 
at a critical time. 

To prevent accidental nuclear war, "de- 
bugging" our software and hardware 
plays a part. But, most important, we as 
computer professionals and human beings 
must speak out in favor of nuclear-wea- 
pons limitations. Specifically, we can en- 
dorse the "Call to Halt the Nuclear Arms 
Race," a statement that says that "the U.S. 
and the U.S.S.R. should adopt a mutual 
freeze on the testing, production, and de- 
ployment of nuclear weapons and of mis- 
siles and new aircraft designed primarily 
to deliver nuclear weapons. This is an es- 
sential, verifiable first step toward lessen- 
ing the risk of nuclear war and reducing 
the nuclear arsenals." The "Call" is avail- 
able in bulk for $0.05 per copy, plus post- 
age, from: 

American Friends Service Committee 

1501 Cherry St. 

Philadelphia, PA 19102 



Single copies and more information can 
be obtained from: 

Nuclear-Weapon Freeze 

251 Harvard St. 

Brookline, MA 02146 

Many other organizations around the 
country are also working to support a 
weapons freeze. Would you believe, 
High-Technology Professionals for Peace, 
in Cambridge, Massachusetts? (See Com- 
puter magazine, September 1981, page 
95.) 

I hope that we can see the day when 
Professor Hoare's caution will be unneces- 
sary. 

Steven Pacenka 
812 Hanshaw Rd. 
Ithaca, NY 14850 ■ 



A Note on 
Our Database Issue 

BYTE readers have shown a great 
deal of interest in the articles on data- 
base management systems, the theme 
of the November 1981 BYTE— parti- 
cularly the article "A Survey of Data- 
Base Management Systems for Micro- 
computers" by Kathryn S. Barley and 
James R. Driscoll. While we are 
pleased that our readers liked the ar- 
ticles in that issue, we are concerned 
about some of the questions we have 
been asked, such as "What's wrong 
with this database? It wasn't listed in 
your November issue. " 

Readers must keep in mind that we 
are not the definitive source for micro- 
computer information; we cannot re- 
view every product on the market. We 
operate in a world of time constraints 
and deadlines. We present as many re- 
views of as many products as time and 
personnel resources allow. Barley and 
Driscoll noted that their survey of 18 
databases was not comprehensive and 
that "a potential buyer . . . can deter- 
mine which database features he or she 
considers most important and then 
seek a system that offers those fea- 
tures. " 

Database management is one of the 
fastest- growing fields in the microcom- 
puter industry. We will try to keep you 
informed about as many products as 
we can. Please remember that the 
absence of a product review in BYTE 
does not imply that we have a negative 
opinion of it. Look for additional data- 
base reviews in future issues of BYTE. 
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A simple fact: 



The considerable 
benefits of a per- 
sonal computer like 
the Osborne 1® are 
often intangible, 
often exciting, and 
always expanding. 

Thereof the 
Osborne 1 is clear 
and simple: 
$1795. Complete. 



$1795 includes this 
hardware: 

Z80A™ CPU with 64K RAM □ 
Dual floppy disk drives with 100K 
bytes storage each □ 5" CRT □ 
Business keyboard with numeric 
keypad and cursor keys □ 
RS-232C Interface □ 
IEEE 488 Interface □ 
Weather-resistant, portable 
housing □ Operates on European 
and American voltages □ 



$1795 includes this 
software: 

□ CP/M® Operating System 
D WORDSTAR® word 
processing with MAILMERGE 

□ SUPERCALC™ electronic 
spreadsheet 

D CBASIC® 
D MBASIC® 




Call (415) 887-8080 for the name of your nearest authorized 
OSBORNE 1 computer retailer. 



Trademarks: 280A: Zilog Corporation 

SUPERCALC: Sorcim Corporation 

Registered Trademarks: 

OSBORNE 1: Osborne Computer Corporation 

CP/M: Digital Research MBASIC: MicrosoH 

CBASIC: Compiler Systems, Inc. 

WORDSTAR. MAILMERGE: MicroPro International 
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software . . . with lot sof technical support 



(213)641-5456 

ORDERS 

(800) 854-2003, ext 75 
(800) 522-1 500, ext75 in Calif. 

Specify format 

Most disk formats available. 



CP/M© 



LANGUAGES 

Basic Microsoft 

Basic Compiler Microsoft 



manual/ only 



C-Basic 

CB80 

COBOL 80 

C Compiler 

Forth 

Fortran 

Fortran 80 

muLISP 

Pascal/M 

Pascal Z 

RATF0R 



Dig. Research 

Dig. Research 

Microsoft 

Supersoft 

Supersoft 

Supersoft 

Microsoft 

Microsoft 

Sorcim 

Ith. Intersys. 

Supersoft 



Fortran + RATF0R 
S-Basic Micro AP 

Tiny Pascal Supersoft 



$329/- 

$110/20 

$437/37 

$574/- 

$169/- 

$169/45 

$209/30 

$375/- 

$169/- 

$345/30 

$349/30 

$85/- 

$289/35 

$269/25 

$79/25 



ASSEMBLERS/UTILITIES 



ACT I 
Despool 
Diagnostic II 
Macro 80 
MAC 
P/L I-80 
SID 
ZSID 



Sorcim 
Dig. Research 
Supersoft 
Microsoft 
Dig. Research 
Dig. Research 
Dig. Research 
Dig. Research 



$109/25 

$50/- 

$84/20 

$162/- 

$85/15 

$469/40 

$70/15 

$90/15 



WORD/TEXT PROCESSING 



Edit80 
Magic Wand 
Mail Merge 
Spellguard 
Spell Star 
TEX 

Textwriter III 
Word Star 



Microsoft 

Peachtree 

MicroPro 

ISA 

MicroPro 



$90/- 

$289/45 

$108/25 

$225/25 

$175/40 



Dig. Research $100/10 
Organic Softwr $110/- 
MicroPro $318/60 



DATA BASE MANAGEMENT 



dBASEII 
Series 20-1 
Series 20-2 
Data Star 
FMS-80 



Ashton-Tate 
Condor 
Condor 
MicroPro 
Systems Plus 



$599/40 
$249/50 
$509/50 
$245/60 
$698/55 



ACCOUNTING 

TCS 

G/LorA/P 

or A/R or Payroll $75/25 

All four $250/99 

SYSTEMS PLUS 

G/L $439/67 

A/P $375 

A/R $375 

Payroll $375 

Inventory $375 

Sales Order $375 

Point of Sale $375 

Purch. Order $375 

PEACHTREE SERIES 5 

G/L $437/40 

A/P $437/40 

A/R $437/40 

Payroll $319/40 

Inventory $437/40 

Sales Invoice $437/40 

CP/M® 

TRS-80 # /Mod. II (P&T) $169/- 

Z-89 $140/- 

Z-90 $140/- 



Word Star + Mail Merge $415/85 

ANALYSIS/MODELING 

CalcStar MicroPro $229/45 
Milestone Organic Softwr $269/- 
muMATH/miiSIMPMicrosoft $225/- 

Supercalc Sorcim $259/50 

Worksheet Soho Group $185/- 
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SYSTEMS 

(213)641-5456 

TD ORDER, CALL TOLL FREE 

(800) 854-2003, ext 75 

(800) 522-1500, ext 75 in Calif. 
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APPLE II® 



I.U.S. 

Datadex 

Easy Writer (40 col) 

Easy Mailer (40 col) 

Forth 

Pro. Easy Mailer 

Pro. Easy Writer 

MICROPRO 

Mail Merge 

Super Sort I 

Word Star 

Word Star + Mail Merger 



$258 

S88 

$61 

$123 

$149 

$225 



$159 
$260 
$349 



MICROSOFT 




A.L.D.S. 


$105 


Basic Compiler 


$320 


Fortran80 


$175 


RAM Card 


$149 


Soft Card 


$295 



PEACHTREE 



G/L 

A/R 

A/P 

Payroll 

Inventory 

Mail. List 



PERSONAL SOFTWARE 

Desktop Plan II 

VisiCalc 

VisiDex 

VisiFile 

VisiPlot 

VisiTerm 

VisiTrend/VisiPlot 



$219 
$219 
$219 
$219 
$219 
$219 



$159 
$159 
$159 
$199 
$149 
$149 
$229 



MASTER CHARGE/VISA 



CALICO 



8921 Sepulveda Blvd., Suite 202 

tos Angeles, CA 90045 

(213)641-5456 



Add $2.50/item for shipping, handling. Overseas add $10. California residents add 6% sales 
tax. Allow time for checks to clear. Prices subject to change without notice. All items subject 
to availability. ®Registered trademark. 



Software Review 



The Flexibility of 
VisiPlot 



Robert E. Ramsdell 

POB59 
Rockport, MA 01966 



One of the most important communication functions 
your microcomputer can perform is to create, display, 
and print charts and graphs. For several months I have 
been using the methods described here to develop presen- 
tations for my clients. The graphics format dramatically 
increases my ability to communicate complex financial 
information and analyses to the client. In addition, charts 
and graphs tend to hold an audience's interest during a 
presentation. 

Some of the many uses for this type of graphic com- 
munication include stock-market charting, budget 
analyses, and forecast and projection display. You can do 
all of this with VisiPlot, the latest and most powerful 
plotting and graph-generating program available for 
Apple computers. 

About the Program 

VisiPlot is a series of programs that allow entry and 
editing of data, design of a graphic screen presentation, 
and printing of the screen's contents to a graphics printer. 
All features are menu selected using the arrow keys, 
space bar, and return key. The data program allows full 
entry and editing of the information to be graphed, with 
as many as 645 points in 16 series. In addition, data can 
be automatically transferred to the program from a Data 
Interchange Format file created by another program, 
such as VisiCalc or DB Master. A comprehensive storage 
management program allows extensive file manipulation. 
Completed graphs (which I refer to as slides) can be saved 
to the disk and/or printed on any graphics printer. 

The plotting program is extremely comprehensive and 
permits line, bar, half-bar, area, pie, high-low, and scat- 
ter graphs. Display-value ranges for the two axes are 
automatically determined by the program, but these de- 
fault values can be overridden. After the basic graph is on 
the screen, VisiPlot's flexibility becomes evident. 

A vast number of titling, formatting, and color options 
are available. The five fixed-title options have a choice of 



About the Author 

Robert E. Ramsdell, CPA, is a microcomputer consultant who lives 
and works in Rockport, Massachusetts. His company, Pansophics Ltd., 
publishes business- and financial-modeling applications software for use 
with VisiCalc and SuperCalc programs. 
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Tired of writing (and rewriting) 
customized and friendly error free code? 
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CRTForm™ is a programmer productivity tool that saves time, 



CRTForm produces a friendly bug free inter- 
face between end users and the applications 
programmer. 

CRTForm makes sure that end users enter informa- 
tion correctly, and gives error messages (in plain En- 
glish] if they don't. It guarantees that programmers 
will receive correct information without having to 
write hundreds of lines of error checking code. 

CRTForm allows you to modify program input specif- 
ications without requiring expensive and time con- 
suming changes in applications code. It even gen- 
erates a source code skeleton (Pascal BASIC, 
COBOL FORTRAN, PL /I, and Ada] to interface the 
programmers' application code to the CRTForm run- 
time module. 



The CRTForm package consists of: 

• A forms manager that manipulates random access 
files of input specification forms. 

• An editor that creates and modifies the specif- 
ications forms. 

• A print utility that produces hard copy of forms and 
their specifications. 

• A code generator that writes source code skele- 
tons for ease of program interfacing. 

• A terminal-independent runtime module in the 
machine language of your host processor. 

CRTForm is available under the CP/M, UCSD, and 
Apple Pascal operating systems. Please call or write 
for further information on OEM licensing arrange- 
ments, or for the name of your nearest CRTForm 
dealer. 



PROGRAMS THAT WRITE PROGRAMS 



FATCOM 

CORPORATION 



5766 BALCONES SUITE 202 
AUSTIN, TEXAS 7B731 
PHONE 51 2/451 -0221 



CRTFORM and Statcom are trademarks of Statcom Corporation - Registered trademark as follows: CPM-Digital Research: UCSD-U.C. San Diego: Apple- Apple Inc. 



normal or boldface type, though the movable-title option 
is by far the most powerful. A title can be created, 
moved, and placed anywhere on the screen in normal or 
reverse (black-on-white) print. This feature allows you to 
label individual points on the graph. 

Among the formatting options is the ability to simulta- 
neously compare two graphs (except the pie graph) on the 
screen, either side-by-side or one over the other. Bars in 
the bar graph appear as solid, shaded, or in outline. One 
graph can be overlaid on another, and horizontal and 
vertical grids facilitate reading the graph. 

The user is offered a choice of black, white, violet, 
blue, orange, and green for use as background or in the 
bars, areas, and pie segments of the graphs. Printer 
drivers for most graphics printers are included on the disk 
and operate automatically from within the program. 

Specific Examples 

I have prepared several examples of graphs. Figure 1 
shows the dramatic effect on profitability and customer 
returns resulting from an improved inspection program; 
figure 2 shows the distribution of a company's sales 
dollar; figure 3 compares sales and net operating income 
for a 10-year period; figure 4 compares the average in- 
ventory with the cost of sales for a company during seven 
years; figure 5 shows the performance of "My Mutual 
Fund" in comparison with the NYSE Index; figure 6 is a 
scatter graph of some mathematical functions. 



1982 VERSION IFR SIMULATOR 
Apple II Plus DOS 3.3 




Features a lifelike panel that simulates the 
airplane instruments that are used for flying and 
navigating in clouds. FLY IFR LANDINGS, 
PATTERNS, and CROSS COUNTRY in several 
areas of The United States. $50.00 at your 
computer store or direct from: 

PROGRAMMERS SOFTWARE 

2110 N.2nd St. 

Cabot Arkansas 72023 

(501) 843-2988 



In each example, you can see that the information is 
much more interesting and understandable when 
presented graphically. On a color monitor, the impact is 
even more dramatic. 

Documentation 

The documentation for VisiPlot is thorough, inclusive, 
and contains tutorial and reference sections. Because of 
the many possible uses, the program takes several hours 
to learn, but the tutorial is easy to follow and the user in- 
terface is very well designed. The disk contains sample 
data files that the user can examine, edit, and graph. 

The reference section contains examples and full ex- 
planations of every command. A pocket reference card 
with less detailed information is also included. 

Program Constraints 

Because of the program's sophistication and the many 
options it offers, much work is required at the keyboard 
to create a slide. Another major constraint is that the pro- 
gram cannot reload and adapt a slide already created and 
stored. It takes about 15 minutes to create a slide, and 
you must start from scratch each time you want to make 



At a Glance 



Name 

VisiPlot 

Type 

High-resolution color-graphing and plotting program for data-series 
display 

Author 

Mitch Kapor for Micro Finance Systems Inc. 



Distributor 

Personal Software Inc. 
1330 Bordeaux Dr. 
Sunnyvale, CA 94086 
(408) 745-7841 


Price 

S 199.50 


Format 

5 ] A -inch floppy disk 


Language 

Applesoft Basic and 6502 machine language 



Computers 

Apple II Plus and Apple III computers, minimum 48 K bytes of 
programmable memory 

Documentation 

Loose-leaf binder with 1 40-page tutorial and reference manual; 
reference card 

Enhancements 

Data Interchange Format files for communication with other pro- 
grams (VisiCalc, DB Master, etc); also available with time-series 
analyses (VisiTrendA/isiPlot) 

Audience 

Businessmen, accountants, stockbrokers— anyone who can use 
graphic presentations 
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Circle 292 on inquiry card. 



Circle 414 on Inquiry card. « 



INTELLIGENT 
PRINTER INTERFACE 

Free Your Computer from the Mundane Task of Printing 



Ima 



nagine being able to use your 
computer seconds after beginning an 
extensive printout. 

Visualize your printout with page 
breaks, page numbering and titles, 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not waiting on your 
printer. 

SooperSpooler, a buffered printer 
interface, maintains control over your 
printer while you go on using your 
computer for more productive 
activities. Eliminate waiting while 
your printer pecks through a long 
document. SooperSpooler accepts 
information from your computer at up 
to 2500 characters per second and 
feeds it to your printer as fast as it can 
handle it — without using any of your 
computers memory or time! As soon 
as SooperSpooler has stored your 
document in its buffer, control of your 
computer is returned to you. 



SooperSpooler features include: 

16K Memory — Will handle most of 

your printing jobs (expandable, see 

options) 

Buffer Status Readout — Lets you 

know just how much data is stored 

Space Compression — Makes the 

best use of memory on columnar 

documents 

Pagination — Eliminates printout on 

page perforations 

Page Stops — For single sheet 

printouts 

Headers and Page Numbering — 

Give your listing a professional look 

Indentation on Carryover Lines — 

Easy to find the beginning of a line 

Self Test Routine — You instantly 

know that all is well 

All Features Software Controllable 

— Your program can take over 

Plugs into Most Computer 

Systems — Standard cables available 

$349.00! — 16K parallel I/O unit 



Options: 

• Serial Board— $95.00— Gives you 
the option of any combination of 
serial or parallel input or output. Can 
also be used for modem transmission. 

• Memory Expansion — $159.00 — 
Additional 46K for a total of 62K 

• Cables — Available per your 
application. 

TM 

SooperSpooler by Compulink 
— The missing link that gives 
your microcomputer 
mainframe printing. 

COMPULINK 

CORPORATION 

1840 Industrial Circle, Dept. A 

Longmont, CO 80501 

(303)651-2014 

Order line: 800-525-6705 

Dealer inquiries welcome 
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a change. Because it is impossible to print a slide later in 
the program, any printing must be done before you begin 
to create another slide. 

The disk cannot be copied or backed up, but a backup 
copy of the disk can be obtained from the distributor for 
an additional $35. 

Conclusions 

VisiPlot is a well-designed software package that will 
prove useful to all those who want to use screen or 



printed graphics in their communications processes. The 
user interface is well planned, with all options selected 
from menus, and the data-entry and editing procedures 
are well conceived and implemented. 

The ability to interchange data with other programs 
makes VisiPlot an integral part of any business systems 
package, while the combination of VisiPlot and a time- 
series analysis program (VisiTrend) is the most powerful 
forecasting and analysis software presently available. ■ 
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1980 
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Figure 1: A line and area graph created using VisiPlot. 
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Figure 4: This chart combines bar and half-bar representations. 
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Figure 2: A pie chart, used to illustrate relative quantities. 
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Figure 5: An area graph that plots investment activity over 
time. (The graph is real — the profits are imaginary.) 
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Figure 6: A scatter graph of some mathematical functions. 
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In fact, the list goes on for all WICAT 
computer systems. Since no single language is 
perfect for every application, WICAT offers a 
variety of languages to choose from. If 
programming is your business, WICAT speaks 
your language. 

Find the system that meets your list of needs. 
Call or write WICAT Systems today. 



P.O. Box 539 1875 South State Street Orem, Utah 84057 (801 ) 224*6400 

Call or write WICAT Systems for additional information. 

*UNIX is a trademark of Belt Labs. Multibus is a trademark of INTEL. 
ADA is a trademark of the United States Dept. of Defense 
CP/M is a trademark of Digital Research 
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Clarcia's Circuit Cellar 



Build a Computerized 
Weather Station 



Steve Garcia 

POB 582 

Glastonbury, CT 06033 



One of the few redeeming features 
of the weather here in New England is 
the abundance of wind. It may 
change directions five times a day, 
but there always seems to be a breeze. 

For some time I have been thinking 
of installing a windmill at my house 
to provide supplemental electrical 
power. Maps and charts of my locale 
suggest that it might be feasible, but 
considering the complexities of the in- 
teractions of climate and terrain in 



Connecticut, I thought it might be 
worthwhile to gather more on-site 
weather data before pouring con- 
crete. 

The practical problem of collecting 
the data inspired this article. I started 
out by adapting a commercially avail- 
able anemometer (wind-speed gauge) 
and wind vane for computer attach- 
ment. To simplify getting the data to 
the computer inside the house, I de- 
cided to convert the parallel output 




Photo 1: Wind-velocity measurements are taken by a cup anemometer and wind 
vane mounted high above any obstruction to air flow on a section of television- 
antenna mast. 



from the rooftop transmitter/sensor 
unit into serial format. Instead of 
stringing 200 feet of 12-lead cable 
from the rooftop unit to the com- 
puter, I could run a single two- 
conductor twisted-pair cable. 

After this unpretentious start, I got 
a little carried away thinking how I 
could do away with even this one 
cable. But first let me describe the sys- 
tem as I initially built it, starting with 
the wind sensors. 

Weather Instrumentation 

Devices capable of sensing and 
measuring wind speed and direction 
can be built from several different 
basic designs, but probably the most 
cost-effective wind-speed and direc- 
tion sensors are the familiar cup 
anemometer and wind vane, shown 
in photo 1. The cup anemometer, cap- 
tures the moving air in cup-shaped air 
scoops that are attached via spokes to 
a shaft. The assembly spins at a rate 
proportional to the wind's velocity. 

A wind vane looks and works like 
an arrow with a big tail. As the wind 
blows, the tail fin acts like a sail, 
causing the vane to align itself with 
the direction of the wind. 

I briefly considered trying to design 
a homebrew cup anemometer and 
wind vane, but several factors argued 
against this. 

In my application, survivability 

Copyright © 1 982 by Steven A. Garcia. All 
rights reserved. 
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and accuracy are important. To 
determine the economic feasibility of 
a windmill, measurements must be 
taken, for several months, from a 
location exposed to the full fury of 
the weather. An anemometer con- 
structed from paper cups and a small 
permanent-magnet motor/generator 
would have been a kluge at best. It 
might have been capable of measur- 
ing wind speed for a little while, but it 
would not have survived exposure to 
the elements for very long. Also, I 
needed to have reliable accuracy to 
determine the potential power output 
of a windmill, which is a function of 
wind speed. 

It is not easy to construct a reliable 
cup anemometer and wind vane. For 
weather instruments to work, they 
must survive the weather they are to 
monitor. 

I prefer to concentrate on the appli- 
cations of electronic technology 
rather than on techniques of fabrica- 
tion or artistic excellence. Instead of 
attempting homebrew sensor designs, 
I decided to use the wind sensors from 
a commercially available weather- 
monitor kit, the Heathkit ID-1890 
Digital Wind Computer, sold by the 
Heath Company, Benton Harbor, 
Michigan. This is a microprocessor- 
based unit that displays wind velocity 
and the date and time of peak gusts. 
The unassembled parts of the anemo- 
meter are shown in photo 2. 

If you wish to duplicate my pro- 
ject, you can order the complete kit 
from Heath and use the appropriate 
parts. It is unlikely that the required 
parts will be available separately. (At 
the time of this writing, the ID-1890 
Digital Wind Computer kit is on sale 
at $164.95, reduced from the regular 
price of $194.95.) 

The required parts from the 
ID-1890 kit are listed in the text box 
on page 48. The ones unique to the kit 
are marked with an asterisk, while 
the rest are fairly common hardware 
or electronic parts. 

The same wind vane and anemo- 
meter are used in the more complex 
ID-4001 Digital Weather Computer 
kit, which displays wind velocity, 
temperatures, barometric pressure, 
and the current date and time and 



stores weather data for future recall. 
The ID-4001 sells for $399.95. (In 
addition, the ID-4001 contains an 
output port designed to feed data into 
a Heath H-8 computer system for log- 



ging of weather conditions; it is likely 
that other computers could be con- 
nected through this interface as well.) 
If you want to build an anemo- 
meter, you might try a different 




Photo 2: The anemometer and wind vane were constructed from parts used in 
the Heathkit ID-1890 Digital Wind Computer, shown here. 




Photo 3: The partially assembled data encoder. The optical encoder disc is 
mounted on a shaft between the phototransistors and the LEDs. The opaque areas 
of the disc block the light path between appropriate phot otransistor/ LED pairs, 
producing a unique Gray-coded output value. 
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measuring technique, such as the 
sonic anemometer described in BYTE 
several years ago by^Neil Dvorak (see 
reference 5, listed on page 68). His 
design used four ultrasonic trans- 
ducers to measure wind speed, direc- 
tion, and the temperature of the air. 
But due to the tight tolerances of the 
analog circuitry involved, I recom- 
mend the cup-anemometer approach. 

Adapting the Wind Sensors 

The output from the Heathkit cup 
anemometer and wind vane consists 
of encoded electrical impulses, which 
must be specially interpreted by the 



computer to derive information 
about wind conditions. Each of these 
wind-sensor units is not much more 
than a weatherproof mechanical 
housing for pairs of phototransistors 
and LEDs (light-emitting diodes) sep- 
arated by an optical encoding disc. 

As shown in figure 1, the anemo- 
meter and wind vane each have six 
basic components: the air-catching 
apparatus (the wind cup or vane), the 
top housing, two printed-circuit (PC) 
boards, the plastic optical encoder 
disc, and the bottom housing. The 
wind cup (or vane) and encoder disc 
are connected by a shaft supported by 
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Figure 1: Exploded mechanical diagram of the inverted Heathkit anemometer unit, 
showing the five LED and phototransistor positions on the two PC boards. The wind 
vane uses four LED/phototransistor sets, while the anemometer actually uses only one 
set. 



ball bearings. As the cup and shaft 
turn, the shaft rotates the encoder 
disc between the phototransistors, 
which are mounted on the top PC 
board, and the infrared LEDs, which 
are mounted on the bottom PC 
board. 

As the encoder disc turns, the 
opaque portions of its surface inter- 
rupt the light path between the LEDs 
and the phototransistors. A schemat- 
ic diagram of the configuration is 
shown in figure 2. 

There are five separate concentric 
bands on the encoder disc, as shown 
in figure 3. An identical disc is used in 
both the wind vane and the anemo- 
meter, but the two units use different 
portions. In the anemometer, the out- 
side ring of the disc is positioned be- 
tween a single LED/phototransistor 
pair. For each revolution of the cup 
shaft, 32 electrical pulses are gene- 
rated as the 32 opaque disc areas pass 
the LED. The wind speed can be mea- 
sured by simply determining the fre- 
quency of these pulses. 

The wind vane uses four LED/ 
phototransistor pairs to read the four 
inner tracks of the encoder disc. 
These four outputs form a 4-bit Gray- 
code value (interpreted in table 1), 
which defines the angular position to 
a resolution of 1 part in 16. Gray code 
is a modified binary code in which se- 
quential numbers are represented by 
expressions that differ in only one bit 
position. This technique is preferable 
in slowly revolving encoders because 
"bit chatter" (oscillation between a 
and 1 logic level at the point of transi- 
tion) is less conspicuous than in sim- 
ple binary or binary-coded-decimal 
(BCD) encoders. In such encoders, all 
four bits can change in certain posi- 
tions (from 0111 to 1000, for exam- 
ple) with only a small change in 
angular position. Bit chatter can lead 
to ambiguous indications of direc- 
tion. 

A fairly simple circuit (shown in 
figure 4 on page 43) provides a 20-mA 
(milliamp) current to the LEDs and 
conditions the output from the photo- 
transistors. The outputs of the 
74LS04 inverter are TTL- (transistor- 
transistor logic) compatible and can 
be connected to any computer's pa- 
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rallel input port should you care to 
use the wind sensors as they are pre- 
sently configured. Four LEDs con- 
nected to the vane output light up to 
aid calibration. 

Calibrating the Wind Vane 

Calibration of the vane for installa- 
tion is simple and requires only a 
compass. Observe the state of the in- 
dicator LEDs with power applied to 
the vane. Rotate the housing and the 
vane until the indicators show all 
zeros. This setting of the vane should 
be oriented toward true north when 
the vane is installed. Be sure that the 
vane housing is secured so it won't 
rotate. 

(In Connecticut there is a 14-degree 
difference between magnetic and true 
north, and the vane must be oriented 
14 degrees from magnetic north to 
compensate. This sort of adjustment 
must be made in most of North 
America.) 

Calibrating the Anemometer 

Calibrating the anemometer is 
another story. The instructions that 
come with the kit make no mention of 
how many pulses are produced per 
second as a function of wind speed. 
The conversion of pulses to conven- 
tional units of speed (miles per hour 
[mph], kilometers per hour [kph], or 
knots) is handled by a microprocessor 
in the Digital Wind Computer, and 
this information is unnecessary for 
most users. 

For me, however, it was essential. 
The only way to determine it was by 
empirically measuring the pulse rate 
in a known wind velocity. This can 
be accomplished by moving air across 
the anemometer, as in a wind tunnel, 
or moving the anemometer itself in 
still air. The indications should be the 
same. 

As you can see in photo 6 on page 
46, I moved the anemometer in still 
air by hanging the anemometer out 
the side window of my car while driv- 
ing down a side street near my house 
(I got some strange looks). As I 
drove, I measured the output fre- 
quency of the encoding mechanism. 

Because it was inconvenient to use 
my frequency counter in the car while 
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Figure 2: Schematic diagram of the simple position-encoding circuitry inside the 
Heathkit wind-sensor units. The TIL32 LEDs and the TIL89 photo transistors operate in 
the infrared region. 



driving, I used a battery-operated 
audio-cassette tape recorder. Con- 
necting it using the circuit of figure 5, 
which is a portable version of the 
conditioning circuit previously dis- 
cussed, I simply recorded the tone 
produced as the cups spun. The fre- 
quency rose and fell as the relative 
wind velocity increased and de- 
creased. After returning home, I 
played back the recording into the 
frequency counter. 

I tried various speeds between 15 
and 60 mph, and the results were fair- 
ly consistent. (I was unable to drive 
slower than 15 mph without creating 
a traffic jam.) 

The results of my calibration runs 
are shown in figure 6 on page 46. The 
output of this anemometer appears to 
be 11.6 pulses per second per mile per 
hour. A frequency of 600 Hz (hertz) 
corresponds to 50 mph. The curve is 
quite linear between 20 and 60 mph, 
but I suspect that readings below 10 
mph might exhibit nonlinearities. 



Decoding the reading of the 
anemometer with a computer can be 
accomplished most easily in software. 
The anemometer's pulse output can 
be measured by a machine-language 
subroutine that simulates a frequency 




Figure 3: The optical encoding disc uses a 
Gray code to eliminate ambiguity in 
angular position of the wind vane, while 
in the anemometer only the outermost 
ring is used as a sort of tachometer. 



S 
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counter; the algorithm for this will 
appear later in this article. The result 
is simply divided by 12 (close enough) 
to convert to miles per hour. 

Adding a Digital Thermometer 

With my scheme for measuring 
wind velocity well under way, I de- 
cided that I could easily upgrade the 
system to keep track of other weather 
conditions as well. While wind pa- 
rameters were essential to my feasibil- 
ity study, monitoring temperature 
provided an extra dimension to the 
data-gathering effort. 

Most temperature indicators are 
analog in nature and require an A/D 
(analog-to-digital) converter to be 
read by a computer. This is not only 
an added complication, but it con- 
sumes more parallel-port resources to 
accommodate the A/D converter. A 
conversion resolution of 0.4 percent 
in parallel conversion requires 8 bits 
and generally occupies an entire 8-bit 
input port. Similarly, 0.002-percent 
converters use 16 bits. 

Fortunately, parallel conversion is 
not a necessity in this application and 
others like it, which require modest 
accuracy but where input lines are at 
a premium. Here an analog-input-to- 
digital-frequency converter is more 



applicable. In my weather-monitor- 
ing system, I already had a digital fre- 
quency input from the anemometer. 
It was advantageous, therefore, to 
treat the temperature as a second fre- 
quency input and use the same soft- 
ware to measure it. 

Figure 7 on page 48 is the schematic 
diagram of a temperature-to-fre- 
quency converter suitable for this ap- 
plication. ICl is an LM134 analog 
current source/temperature sensor 
with an operating range of —55 to 

To add excitement to 

the project, I decided 

to make my weather 

station talk. 

+ 125°C (degrees Celsius). (You 
could substitute an LM334 to func- 
tion within a temperature range of 
to +70 °C.) With a 230-ohm value set 
on the calibrating potentiometer (the 
R, £r value), the voltage from it will in- 
crease 10 millivolts per degree Celsius 
(mV/ °C) from some nominal output. 
Through IC2, the rate is amplified to 
100 mV/ °C and the offset adjusted to 
a convenient value. IC3 is a type-2207 
voltage-controlled oscillator that acts 



as a voltage-to-frequency converter. 
As configured, a 0- to 10-V input will 
result in a 0- to 10-kHz output. This 
output frequency is then measured by 
the computer. 

Calibration is best established by 
immersing the temperature sensor 
(ICl) in ice water at 0°C and then in a 
liquid at a known elevated tempera- 
ture. The calibration curve will be 
linear, but its slope is dependent on 
the particular components used to 
build the sensor. It's probably best to 
have a frequency of 2 kHz represent 
20°C and 5 kHz represent 50 °C. Con- 
version from Celsius to the Fahren- 
heit scale should be done by the host 
computer. 

Serial Link to the Roof 

Most wind sensors are located re- 
motely from the recording devices. In 
the Heathkit units, a 150-foot 8-con- 
ductor cable is available for this con- 
nection. I don't like stringing any 
more wire than I have to, and I prefer 
to communicate digested rather than 
raw data. 

The easiest way to condition the 
weather-sensor outputs and reduce 
the wiring is to attach a computer dir- 
ectly to the wind and temperature 
sensors. Any computer could be 




Photo 4: Completed Heathkit anemometer assembly. 




Photo 5: Prototype of the wind- 
sensor signal-conditioning circuit 
board, which combines the input- 
conditioning and calibrating-display 
circuitry of figure 4 with the digital- 
thermometer circuitry of figure 7. The 
two 4-pin connectors on the right side 
connect to the wind vane, and the con- 
nector on the left goes to the 
anemometer. 
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Number 

IC1 
IC2 



Type 

74LS04 
7406 



+ 5V GND 



14 
14 



used, of course, but I decided that this 
was a natural application for the 
Z8-BASIC Microcomputer (which I 
described in the July and August 1981 
issues of BYTE) used as a device con- 
troller and data concentrator, 
because it contains the necessary I/O 
(input/output) ports and can be pro- 
grammed directly in BASIC. 

I connected the Z8-BASIC Micro- 
computer/controller to the sensor 
units, ran my twisted-pair cable, and 
set up the computer/controller to use 
its RS-232C serial port to transmit the 
results to another computer inside the 
house for recording or for display on 
a video terminal. 

A message sent down the serial link 
for recording need only consist of a 
header and the reduced data. A pro- 
gram running on the display com- 
puter could format the data as a com- 
pass diagram on the screen, or the 
Z8-BASIC Microcomputer could per- 
form the formatting, given a more so- 
phisticated program. In either case, 
the Z8-BASIC Microcomputer/con- 
troller board has the latent capability 
to reduce, record, and format the 
wind and temperature data as de- 
sired. 

A Synthesized Weatherman 

Having come so far in devising a 
versatile weather-monitoring system, 
how could I stop without giving it the 
ultimate in capability? Using serial 
communication for recording data 
was satisfactory, but dull. To add 
futuristic excitement to jhe project, I 
decided to make my weather station 
talk. 

Exploiting as-yet-unused system 
resources, I connected a parallel-port 
Sweet Talker voice synthesizer (the 
subject of my September 1981 article) 
to port 2 on the computer/controller. 
I stored a simple phonetic vocabulary 
consisting of words like "wind," 
"velocity," and "temperature" in a 
table in the Z8-BASIC Microcomput- 
er's memory and wrote a program to 
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Figure 4: Schematic diagram of the signal conditioner that accepts output from the 
phototransistors in the wind sensors and sends it to the controlling computer system. 
LED6 through LED10 are required only for calibration of the vane. 
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Figure 5: A simple circuit that allowed me to calibrate the anemometer from my 
moving car by holding it out the window. The anemometer's output was fed through 
this circuit into a small, battery-operated cassette tape recorder, and the tape was later 
played back into a frequency counter. 
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THE ONLY NAME 



YOU NEED 



TO KNOW FOR KEYED 
FILE ACCESSING IS 



MICRO B+ T 



Since 1979, MICRO B + 
has delivered: 

• PERFORMANCE: search an in- 
dex of over 10,000 key values in 
less than one second on a floppy. 

• CONVENIENCE: no need to re- 
organize index files. 

• SUPPORT: our bug-free code is 
backed by the best programmer 
support in the industry; just call 
us to see. 

• INNOVATION: theist and most 
complete implementation of B- 
Tree index structures for micros. 

• DOCUMENTATION that you 
can read. 



AND NOW 



FairCom has added 

• MULTI-USER support under 
MP/M for MICRO B+. 

IF YOU PROGRAM IN: 

MICROSOFT'S BASIC, COBOL, 

or FORTRAN 

DIGITAL'S PL/1-80 

CBASIC-2 

PASCAL/MT+ 



WE'VE COT WHAT 
YOU NEED 



for $260. Manual alone $20. Ship- 
ping $4 North America, $8 else- 
where. 

LANGUAGE C VERSION 

OF OUR B-TREE ALGORITHM 

IS AVAILABLE FOR $2600. 



RjrCom 

© 1981 FairCom 

2606 Johnson Drive 

Columbia, MO 65201 

(314)445-3304 

WE ACCEPT VISA & 
MASTERCHARGE 

MP/M & PL/i-80 are trademarks of Digital 
Research. CBASIC is a trademark of Compiler 
Systems, Inc. PASCAL /MT+ is a trademark of 
MT Micro Systems. 
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read the sensors and send appropriate 
word phonemes out the port to the 
Sweet Talker. (A list of appropriate 
words is contained in table 2.) Con- 
tinuing along this line of thought to 
its logical conclusion, I connected the 
audio output of the Sweet Talker to 
the input of a low-power radio trans- 
mitter. 

In the final configuration, the com- 
puter/controller board digests the 
weather-instrument data, the Sweet 
Talker converts it to English, and the 
transmitter transmits it to my radio. 



For up-to-the-minute weather data, I 
merely tune my radio to 98 MHz and 
listen to my own synthesized 
weatherman announcing, "Wind 
heading: north northwest at twenty 
miles per hour." 

System Configuration 

Figure 8 on page 54 shows an out- 
line of the connections in the com- 
pleted system between the wind in- 
strumentation, the temperature sen- 
sor, and the computer/controller 
board. The circuit boards are shown 
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Table 1: Interpretatior 


l 


/ the 


optical Gray 


code 


produced by 


the LED/photo- 


transistor detectors insi 


de the Heathkit 


wind-- 


jane sensor unit. 







anemometer 


AE, N, AH1, M, AW1, AW2, M, 13, T, ER 


average 


AE1, EH3, V, R, 11, D, J 


Celsius 


S, EH1, L, S, 11, UH2, S 


computer 


K, UH1, M, P, Y1, IU, U1.T, ER 


direction 


D, 11, R, EH1, K, T, SH, UH3, N 


east 


E1, AY, S, T 


Fahrenheit 


F, EH1, R, 12, N, H, UH3 t AH2, Y, T 


frequency 


F, R, E1, K, W, EH3, N, DT, S, Y 


hour 


AH1, UH3, W, ER 


kilometers 


K, 11, 13, L, AW1, M, 11, T, ER, Z 


maximum 


M, AE1, EH3, K, PA0, S, EH3, M, UH2, M 


miles 


M, AH1, EH3, 13, UH3, L, Z 


minimum 


M, 12, N, 12, M, UH3, M 


north 


N, 02, 02, R, TH 


peak 


P, E1, AY, K 


per 


P, ER 


south 


S, AH1, UH3, U1.TH 


temperature 


T, EH1, EH3, M, P, ER, UH1, T, CH, ER 


velocity 


V, UH1, L, AW1.S, 11, T, E1, Y 


west 


W, EH1, EH3, S, T 


wind 


W, 11, 13, N, D, D 


Table 2: A list of words useful in describing weather conditions, with their Votrax 


phonemes. These phonemes can be transmitted to the Sweet Talker voice synthesizer 


by the controlling software running on the Z8-BASIC Microcomputer, in accor- 


dance with the prevailing 


weather. 



44 February 1982 © BYTE Publications Inc 



Circle 16 on inquiry card- 



*v 



W 4 L 



v^ 



A. 



1> 










V" 



Si 




^, 




Full Computer Power 
Minimum Real Estate 



ACM 



CP/M 



ACI-2 



$1995 



$2995 



A complete computer in the space of an 8 inch disk drive! ACI computers will run standard 
CP/M* software and work with any terminal or printer which has an RS-232 interface. Ask) 
your computer dealer, or contact us for full information. Dealer/Distributor inquiries invited. 




300 HARVEY WEST BOULEVARD, SANTA CRUZ, CALIFORNIA, 95060 408-429-6000 



CP/M is a trademark of Digital Research Inc. 



This is the APPLE 
talking. The message 
is: Don't byte your 
APPLE. Use COGNIVOX 
to speak to it! 



I am now listening 
for your reply . . . 




Let's face it. Voice I/O is a fascinating and efficient way to 
communicate with computers. And now, thanks to 
VOICETEK, Voice I/O peripherals are easily available, easy 
to use and very affordable. 

If you own an APPLE II computer, COGNIVOX model 
VIO-1003 will enable your computer to understand your 
spoken commands and talk back with clear, natural soun- 
ding voice. 

COGNIVOX can be trained to recognize up to 32 words or 
short phrases chosen by the user. To train COGNIVOX to 
recognize a new word, you simply repeat the word three 
times under the prompting of the system. 

COGNIVOX will also talk with a vocabulary of 32 words or 
phrases chosen by the user. This vocabulary is independent 
of the recognition vocabulary, so a dialog with the computer 
is possible. The speech output is natural sounding since it is a 
digital recording of the user voice using a data compression 
algorithm. 

For applications requiring more than 32 words, you can have 
two or more vocabularies of 32 words and switch back and 
forth between them. Vocabularies can also be stored on disk. 

COGNIVOX VIO-1003 comes complete with microphone, 
power supply, software on cassette and extensive manual, 
ready to plug in and use. It plugs into the paddle connector 
and thus it leaves the valuable expansion slots free for other 
peripherals. 

Software provided with the unit includes demonstration pro- 
grams and two voice operated, talking video games! It is also 
very easy to incorporate voice in your own programs. A 
single statement from BASIC is all that is needed to either 
recognize or say a word. 

COGNIVOX can be used as an educational tool, a data entry 
device when hands and/or eyes are busy, an aid to the han- 
dicapped, a foreign language translator, a sound effects 
generator, an intelligent telephone answering maching, a 
talking calculator. Using an IEEE 488 interface card you can 
control by voice instruments, plotters, test systems. And all 
these devices can talk back to you, telling you their readings, 
alarm conditions, even their name. 

COGNIVOX VIO-1003 costs S249 plus $5 shipping (CA res. 
add 6% tax). Software on diskette (DOS 3.3) with extra 
features to save vocabularies on disk, $19. Order by mail or 
cali us at (805) 685-1854, 9AM to 5PM PST, M-F and charge 
it on your MASTERCARD or VISA. Foreign orders 
welcome, add I0°lo for air mail shipping and handling. 
COGNIVOX is backed by a 120 day limited warranty against 
manufacturing defects. 

VOICETEK 

Dept. B, Box 388 
Goleta, CA 93116 

46 February 1982 © BYTE Publications Inc 



800 
















700 












/• 














/• 




600 










m/ 






500 
















> 
CJ 

LU 








*/ 








Z) 400 

O 

IU 
















300 










«12 PULSES /MPH/SEC 
















200 










• DESIGNATE RECORDED 
DATA POINTS 




•/ 












100 


/ 

/ 












/ 

/ 
/ 
/ 















10 20 30 40 50 60 

WIND SPEED 



70 



Figure 6: Graph, of anemometer -output voltage as a function of relative wind speed. 




Photo 6: The anemometer was calibrated by moving it relative to still air; 
holding it out the window of a moving automobile worked quite well. Driving at 
a known speed, I used the circuit of figure 5 to record its pulses; the characteristic 
curve is shown in figure 6. 



GOMPUSTAR 

INTERTEC'S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER 



At last, there's a multi-user micro- 
computer system designed and built the 
way it should be. The CompuStar™. Our 
new, low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system, our new 
CompuStar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib- 
uted processing. Small business. Scientific. 
Whatever! And never before has such 
powerful performance been available at 
such modestcost. Here's how we did it . . . 

The system architecture of the 
CompuStar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor- 
age system. Up to 255 terminals can be 
connected into a single network! Each ter- 
minal (called a Video Processing Unit) con- 
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar 
Disk Storage System ties all exter- 
nal users together to "share" the 
system's disk resources. So, no 
single user ever need wait on an- 
other. An exciting concept . . . 
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be configured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The CompuStar 
Model 10 is a program- 
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re- 
quirement is a data entry 



or inquiry/response application. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand- 
alone workstation or tied into a multi-user 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop- 
pies built right in. And it boasts over 
350,000 bytes of local, off-line user stor- 
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1 y 2 million bytes of dual disk stor- 
age. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 




Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incredible! 

No matter what your application, 
the CompuStar can handle it! Three disk 
storage options are available. A tabletop 
10 megabyte 8" winchester-type drive 
complete with power supply and our spe- 
cial controller and multiplexor costs just 
$4995. Or, if your disk storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car- 
tridge. Plus, there's no fuss in getting a 
CompuStar system up and running. Just 
plug in a Video Processing Unit and you're 
ready to go . . . with up to 254 more ter- 
minals in the network by simply connect- 
ing them together in a "daisy-chain" 
fashion. CompuStar's special parallel 
interface allows for system cable lengths 
of up to one mile . . . with data transfer 
rates of 1.6 million BPS! 

Software costs are; low, too, 
CompuStar's disk operating system is the 
industry standard CP/M* With an 
impressive array of application soft- 
ware already available and several 
communication packages offered, 
the CompuStar can tackle even your 
most difficult programming tasks. 
Compare for yourself. Of all 
the microcomputer-based multi- 
user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep- 
tional value and upward 
growth capability. The 
CompuStar™. A true price 
and performance leader! 
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Figure 7: Schematic diagram of a digital thermometer that varies its output frequency as a function of ambient temperature. The 
output can be read by the same frequency-counter software that interprets the wind-speed data from the anemometer. 



Component Sources 






The following parts 


list is taken from the Heathkit ID-1890 Digital Wind Com- 


puter assembly manual 


. This list comprises the components necessary to build the 


wind-vane and cup-anemometer assemblies. Parts unique to the project are marked 


with an asterisk. 






Part Number Quantity 


Description 


250-235 


8 


6-32- by 1/4-inch stainless-steel screw 


250-1168 


6 


§4 by 1-inch stainless-steel screw 


254-25 


8 


#6 lockwasher 


253-713 


1 


§6 rubber washer 


252-80 


1 


6-32 cap nut 


255-735 


8* 


short spacer 


250-328 


1 


8-32 by 3/8-inch stainless-steel screw 


250-43 


2 


8-32 by 1/4-inch setscrew 


252-27 


2 


6-32 locking nut 


253-1 


2 


§6 fiber flat washer 


85-1982-1 


4* 


sensor print ed-circuit board 


412-635 


5 


TIL32 infrared light-emitting diode 


417-919 


5 


TIL78 phototransistor 


214-208-1 


2* 


top housing 


214-209-1 


2* 


bottom housing 


266-930 


r 


wind vane 


266-939 


V 


wind cup 


266-942 


V 


wind vane cap 


266-943 


V 


counterweight 


266-1032 


2* 


optical encoder disc 


453-282 


2* 


1/8- by 3-inch shaft 


253-712 


4* 


C-ring 


455-643 


4* 


bearing 


142-711 


1 


boom parts 


142-712 


1 


boom 


595-2399 


2* 


ID-1890 assembly manual 
miscellaneous hookup wire 



mounted on a connecting mother- 
board in photo 8 on page 64. 

Figure 9 on page 56 is a flowchart 
of a minimal application routine that 
reduces and transmits the resulting 
data down the serial communication 
line. Figure 10 on page 60 is the flow- 
chart of a frequency-counter subrou- 
tine written in Z8 machine language. 
This routine reads the inputs from the 
temperature sensor and anemometer 
and derives numeric values in hertz. 
The routine is stored in memory be- 
ginning at hexadecimal location 1500 
(as presently assembled) and is in- 
voked from the BASIC/Debug inter- 
preter by the statement 

A = USR(%1500) 

The value returned in the variable 
A is the frequency. Listing 1 on page 
52 is the assembly-language listing. 

If you wish to set up a radio 
weather station with a personal 
touch, as I did, you can use a low- 
power transmitter: either the AM 
(amplitude modulation) transmitter 
in figure 11a on page 62 or the FM 
(frequency modulation) unit in figure 
lib on page 64. 

Ideas for Improvement 

I have thought about enhancing the 
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COLUMBIA 



DATA PRODUCTS, INC. 



Home Office: 

8990 Route 108 
Columbia, MD 21045 



West Cost: 

3901 MacArthur Blvd. 
Suite 211 



Europe: 

P.O. Box 1118 

4050 Moencheng lad bach 1 



Telephone 301-992-3400 Newport Beach, CA 92660 West Germany 



TWX 710-862-1891 



Telephone 714-752-5245 
Telex 692 310 



Telephone 021-61-331 59 
Telex 852 452 



CP/M-86: 

The Standard 

in the 

16'Bit World 






The Growth Market 
& Proven Tools 

The 1 6-bit world answers 
universal demands for greater 
performance, more address 
space and increased resources. 
This market's unprecedented 
growth fuels a profit-driven supply 
curve for software and hardware, 
where compatibility reigns. Our 
upward compatible CP/M® based 
family of 1 6-bit products, plus our 
commitment to our customers' 
success eases and speeds your 
entry, your conversion, to the 1 6- 
bit world of opportunities — the 
Digital Research world. 

Single usersolution: CP/M-86 
features efficiency and power. 
For over a year; its dramatic 
user acceptance has generated 
impressive quantities of code. 
While others are just entering 
the market, Digital Research's 
CP/M-86 is already offering a 
broad array of languages and 
applications. This simplifies your 
conversion to 1 6-bit systems. 

For concurrent single user 
applications, MP/M-86™ per- 
forms simultaneous, multiple 
operations such as communica- 
tions, printing, computation, 
etc. It features compact, time- 
tested modular code. And it's 
available today. 

In multiple computer environ- 
ments, MP/M-86 lets you sell your 
same programs into this market 
segment. You solve multi-user 
needs with afield proven product, 
not a "newcomer." Increased sales 
of multi-user products mean 
more profit potential for you. 

Expand to network: CP/NET- 
86™ interconnects multiple 1 6 
o r 8-bit systems. It allows you 
to expand your product's 
capabilities. 

High level languages Cover 20 
languages] under CP/M-86, 
handily supportyour 16-bit appli- 
cations. Our XLT86™ utility speeds 
conversion to 1 6-bit code by 
reducing R&D time. It makes pro- 
gram development and main- 
tenance easier. 

Documentation in a compre- 
hensive set of manuals clarify your 
use of CP/M-86, MP/M-86 and 
XLT86. 
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Over 2 Million CP/M-86 Units 

Software Writer Benefits The Standard Is 



2,800,000 CP/M-86 based 
systems by 1 986. This market 
projection identifies the type and 
scope of your future sales. 

Independent Software Vendor 
[ISV] benefits from Digital 
Research can make you more 
profitable. Here's a glimpse. Call 
for the complete repertoire of 
sales and development aids. 

16-bit laboratory for your use 
features many different 16- bit 
machines. This one stop develop- 
ment reduces the conversion time 
of your application or language. 
First to call means first to enjoy 
this resource, and first to start 
sales rolling. 

ISV selling aid: Descriptive 
listings of your products in our 
ISV Compatible Software Catalog 
have worldwide exposure. 

IBM Display Writers and 
Personal Computers running 
CP/M-86 guarantee a large 
installed base for your 16-bit 
products. 
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Digital Research 

We are the most experienced 
microcomputer software com- 
pany in the industry. Over 300,000 
microcomputers use our operat- 
ing systems. Over 400 OEMs and 
500 independent software 
vendors use our products. 
Hundreds of 8-bit applications 
now run under our 16-bit prod- 
ucts. Across the board, we set 
the standard. And these people 
help us set it, with languages 
under CP/M-86 or MP/M-86: 
The Code Works 
Computer Innovations 
Compuview Products, Inc. 
Digital Research 
Microfocus, Inc. 
Micropro Intl Corp. 
Microsoft 

Midwest Micro-Tek, Inc. 
Ryan-McFarland Corp. 
The Soft Warehouse 
Sorcim Corp. 
Stackworks 
Supersoft Associates 
Thomas W. Yonkman 
Vanguard Systems Corp. 



OEM Strategy 

New sales. New markets. New 
applications become realities 
when you convert to 1 6-bits. New 
demand curves. New and larger 
profit centers are yours with our 
16-bit products. To immediately 
capture increased market share, 
make a priority call to our market- 
ing group for our 16-bit product 
briefs, OEM price list and contract 
information. 



C compiler 

C compiler 

VEDIT, screen editor 

CBASIC-86, PASCAL MT 

CIS COBOL 

WORDMASTER, WORDSTAR 

BASIC, FORTRAN, COBOL, PASCAL 

BASIC-compiler 

RM/COBOL 

LISP compiler, MuMATH 

PASCAL/M,TRANS-86 

FORTH 

C compiler 

LISP/86 

APL/V86 



Turn Opportunity 

into Success* 

Stop following the competition. 
Help lead the field. Today. We 
provide the capability, and we 
have the desire, to accelerate 
your profitability. There's no 
other software product on the 
market today that can help make 
you more successful than Digital 
Research's CP/M-86. And there's 
no other company. We stand 
ready. It's your move. 
Call (408) 649-3896, or write: 
Digital Research, RO. Box 579, 
Pacific Grove, CA 93950. 
Europe: Vector, Int'l., Leuven, 
Belgium, 32(16)202496. 
Far East: Microsoftware Assoc, 
Tokyo, Japan, 03-403-2120. 



Circle 106 on inquiry card. 



Apple/Tandy software writers: 

Personal and professional com- 
puter applications increasingly 
require 16-bit resources. Our 
established "how-to" aids simplify 
and speed your conversion to 1 6- 
bit applications. Just let us help. 




DJEJTflJ. RESEARCH 



Research. CP/M- 



I-86, 



ademarksot Digital Research. 



Listing 1: Assembly listing of the "Windy" routine in Z8 machine language. "Windy" is called by the BASIC statement 
A = USR(%1500). The frequency is read from bit 7 of the input port mapped into memory -address space at hexadecimal 1500, and 
the numeric value is returned to BASIC in the variable A. The routine "Windclk" is called in response to an interrupt that occurs 
every 0.01 seconds. 



Address 



Op 
Code 



Dl D2 Line 



Label 

Windy- 

Inputs- 
Output- 

Uses- 



Calls- 



Notes- 



Mnemonic 



Comment 



Count anemometer pulses coming in at hexadecimal 
C000, bit 7 (pin K) 

None. Called as a "USR" routine from BASIC/Debug 

Count of number of pulses seen at location C000, bit 7 
Result returned in registers R12 and R13 

R12 - R13 Accumulate number of pulses 

T1,T1 prescale Set to provide 0.01 -second interrupt clock 

R32 Save old value of work-register pointer 

R33 Counts the number of 0.01 -second interrupts 

R34 - 35 Indirect pointer to location C000 

R36 - 38 Work registers. R37 becomes 'DONE' flag 

LOC. 100F-1011 JP op code to vector the interrupt to my routine 

None, but tests flag set by interrupt- 
driven routine "Windclk" 

All register notation is as follows: 

RXX - Denotes full 8-bit register address 
WX - Denotes work-register address 
WPX - Denotes work-register-pair address 
XX - Denotes hexadecimal data 

* * All notation is in hexadecimal radix * * 

* * unless otherwise indicated * * 



1500 


8F 






1501 


E4 


FD 


32 


1504 


E6 


FD 


30 


1507 


E6 


F3 


03 


150A 


E6 


F2 


90 


150D 


E6 


FB 


20 


1510 


4C 


CO 




1512 


5C 


00 




1514 


B0 


12 




1516 


B0 


13 




1518 


3C 


00 




151A 


6C 


10 




151C 


7C 


OF 




151E 


8C 


8D 




1520 
1522 


92 
7E 


86 




1523 


8C 


15 




1525 


92 


86 




1527 


7E 






1528 


8C 


55 




152 A 


92 


86 




152C 


46 


Fl 


OC 


152F 


7C 


00 




1531 


9F 







Windy DI Don't bother me 'til I'm set up 

LD R32, RFD Save current work-register pointer 

LD RFD, 30 Point to my work registers 

LD RF3, 3 Set up T, Prescale for mod-n, 64 count 

LD RF2, 90 Set up T, to give 0.01 -second interrupt 

LD RFB, 20 Turn on IRQs I/R mask 

LD W4, CO Registers 34 and 35 point 

LD W5, 00 to the data-input address 

CLR R12 Clear registers 12 and 13. We 

CLR R13 will pass count in them. 

LD W3,00 Clear number of I/R's accumulator 

LD W6 ; 10 Set up registers 36 and 37 to 

LD W7,0F store I/R vector for IRQS 

LD W8,8D 1st byte to store is JP op code 

LDE WP6, W8 Move register 38 to address at registers 36 and 

37 

INC W7 Step to next byte 

LD W8, 15 2nd byte is high byte of address 

LDE WP6, W8 Store it. 

INC W7 Step to next byte 

LD W8 ; 55 3rd byte is low byte of address 

LDE WP6, W8 Store this too 

OR RF1 , 0C Initialization all done, start T 1 

LD W7 ; Clear register 37 i^perbrsed as flag 

EI TurnonI/Rst^c t ory.carf erpops 




mmS v 

, 22046, 800-368-34C'"X l continued on page 54 
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Systems IE€x 



a total business system. 



JOB COSTING MENU 

1. TRANSACTION ENTRY/DATE 

2. JOB/TASK TABLE MAINTENANCE 

3. JOB COST FILE MAINTENANCE 

4. JOB COST REPORTING 

5. EMPLOYEE TABLE MAINTENANCE 

6. RETURN TO MASTER MENU 

SELECT (I -6)? 



GBJ? 



SYSTEMS II EX 
MASTER MENU 

1. INVENTORY 7.CHART0FACCTS. 

2. PAYABLES 8. VENDOR MAINT. 
I 3. RECEIVABLES 9. GUST. MAINT. 

4. PAYROLL 10. CHANGE OATE 

5. LEDGER 11.SYS./BACKUP 

B. JOURNAL 12.ST0PPR0CSSG. 

13. OPTIONAL PROCSS'G. 
L' SELECT [1-13)7 



DATABASE MENU 

1. FILE MAINTENANCE 

2. REPORTS/REPORT MAINT. 

3. UTILITIES 

4. RETURN TO SYSTEM MENU 

SELECT (1-4)? 



ACCOUNTS PAYABLES MENU 

1. FILE MAINTENANCE 

2. PAYMENT SELECTION 

3. PRINT CHECKS AND REGISTER 

4. MONTH END 

5. RETURN TO MASTER MENU 

SELECT (1-5|? 



RECEIVABLES SYSTEM MENU 

1. FILE MAINTENANCE 

2. RECEIPT OF PAYMENTS 

3. GENERATE BILLING 



5. PAST DUE REPORT 

6. APPLY MONTHLY INTEREST 

7. RETURN TO MASTER MENU 
SELECT (1-71? 




LEDGER SYSTEM MENU 

1. FILE MAINTENANCE 

2. BAL SHEET/INCOME STATEMENT 

3. YEAR END PROCESS 

4. RETURN TO MASTER MENU 

SELECT (Ml? 



INVENTORY SYSTEM MENU 
TIME DATE 

1. FILE MAINTENANCE 

2. POINT OF SALES 

, 3. REORDER REPORT 

1 4. RETURN TO MASTER MENU 

1 SELECT [l^J? 



SYSTEMS II EX — EX for EXTENDED 
PERFORMANCE. Westware brings you the 
most completely integrated and simplest to 
use business software for your Apple 
Computer. The SYSTEMS II EX is complete 
with an integrated Database. Yes! The DBII 
Database can move your system's files into 
Database format for customized reports or 
labels. 

Although the SYSTEMS II EX is a fully 
integrated system, you may purchase 



STATE 
PAYROLL MENU 

1. MISC/TAX TABLE MAINT. 

2. TRANSACTION FILE 

3. MISC. PAY/DEDUCTION FILE 

4. EMPLOYEE MASTER FILE 

5. CALCULATE/PRINT CHECKS 

6. PRINT W2's 

7. RETURN TO MASTER MENU 
SELECT (1-7)? 




individual modules and later add additional 
modules, such as Job Costing for 
contractors. The power of our system is in 
the KSAM Firmware card that plugs into the 
Apple. This card permits high speed 
searches and eliminates running sort 
routines to get your files in order. 

SYSTEMS II is available on 5V<" drives, and 
also on the Corvus hard disk. A Corvus 
based system will give you the power and 
capacity that challenges larger computers. 



COMING SOON — Cash flow analysis with 
graphics, Database II with graphics, and Bill 
of Materials for small manufacturers. 

CURRENT OPTIONS AVAILABLE — Job 
Costing, Cycle Invoicing, Order entry, and 
Layaway. 

All Checks, statements and invoices use 
NEBS forms. 

Dealer and OEM inquiries invited. 

Apple is a trademark of Apple Computers. 



Systems H€x 



2455 S.W. 4th Ave. 
Suite 2 

Ontario, OR 97914 
(503) 881-1477 



Circle 374 on inquiry card. 



□ Yes, I would like to sample your software. Please 
send me the Systems II Demo Package. My check 
for $25 is enclosed. 



Yes. please send 
me your Systems II 
l Demo Package. 




2455 S.W. 4th Ave. 
Suite 2 

Ontario, OR 97914 
(503) 881-1477 



Name_ 
Title _ 



Company Name. 

Address 

City 



. State . 



Zip_ 



Listing 1 continued: 



Address 



Op 
Code Dl 



D2 Line 



Label 



Mnemonic 



Comment 



*This is the main counting loop 



1532 
1535 
1537 
1539 
153C 
153E 
1541 
1543 
1545 
1548 
154 A 
154C 

154E 
1551 
1554 



1555 
1556 
1559 
155B 
155D 



76 


37 


80 


EB 


17 




82 


84 




76 


38 


80 


6B 


F4 




76 


37 


80 


EB 


OB 




82 


84 




76 


38 


80 


EB 


F4 




AO 


12 




8B 


E4 




56 


Fl 


F3 


E4 


32 


FD 


AF 






3E 






A6 


33 


64 


IB 


02 




60 


37 




BF 







Count 



TM R37, 80 

JR NZ, Done 

LDE W8, WP4 

TM R38, 80 

JR Z, Count 
Lowwait TM R37, 80 

JR NZ, Done 

LDE W8, WP4 

TM R38, 80 

JR NZ, Lowwait 

INCWR12 

JR Count 

*This is what we do when we're finished 
Done ANDRF1,F3 

LD RFD, R32 

RET 



Test to see if we're done 

If bit on, we're through 

Load data at C000 into R38 

Is bit 7 at logic 1? 

If not, loop until it is 

Check to see if done just like before 

If bit on, we're through 

Pick up data at C000 again 

Check bit 7 for transition to 

If not, wait for it 

If yes, then high-to-low = 1 pulse 

Do the whole mess over again 



Shut down T 1 counter 

Restore work-register pointer for BASIC/Debug 

Go back to BASIC pgm/monitor 



* This is the interrupt-driven routine that counts clock cycles 
Windclk INC W3 Add 1 to number of cycles 

CP R33, 64 have we done 100? 

JR LT, More No, do more 

COM R37 Turn all bits on in register 37 

More I RET Issue Return-from-interrupt 

* That's all, folks! 



TEMPERATURE 



SPEED 



*£ 




DIRECTION 



VOLTAGE TO 
FREQUENCY 
CONVERTER 



ANTENNA 



V 



INI CTL 

MULTIPLEXER 
IN2 OUT 



INPUT 
CONDITIONER 




D C B A 



B7 



PORT 2 
OUTPUT 



C000 
INPUT 



STROBE 



INPUT 
CONDITIONER 



AM OR FM 
TRANSMITTER 



PARALLEL 
SWEET TALKER 
VOICE 
SYNTHESIZER 



-COMPUTER WITH ONE I/O PORT. 
EXAMPLE SHOWN USES ZB 
BASIC COMPUTER/CONTROLLER 
BOARD. 



Figure 8: Block diagram of the complete computerized, voice-synthesized weather radio station. The weather data may be directed 
to a host computer system for logging if radio transmission is not desired, or the output of the Z8-BASIC Microcomputer /controller 
could be sent directly to a printer or video terminal. 
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FRIENDLINESS. 

Informative HP manuals, 
helpful error messages, and 
automatic syntax checking 
make BASIC language 
programming easy. 



EXPANDABILITY. 

Just plug in the HP interface bus 
(HP-IB) and add up to 14 peripher- 
als without disassembly. 



FULLSCREEN EDITING. 

Edit the easy way - without 
retyping entire statements. 
Insert, change, or delete 
characters at the touch of a key. 



HP SOFTWARE. 

Powerful, time-saving 
solutions to your 
everyday problems. 



INTEGRATED 
GRAPHICS. 

Analyze a better 
way - with graphics. 
Document your 
results with 
hard-copy 
plots. 



12-DIGIT ACCURACY. 

(Not just 9!) Thanks to 
BCD math capability. 



PORTABILITY. 

Keyboard, CRT, printer and 
storage - all in a 
20-lb. package. 
So you'll have 
computing power 
wherever you 
need it... office, 
lab, field, or 
home. 




Hewlett-Packard 
put it all together. 



The HP- 85 personal computing system. 

Leave it to Hewlett-Packard to put a lot of power 
in a little package. Plus flexibility, portability, and all 
the other features you'd expect to find in a personal, 
professional, integrated computing system. 

lurn it on and the HP-85 is ready to go. You're 
off and running using HP software or creating your 
own programming solutions. There's no boot- 
strapping. And since the operating system and 
powerful BASIC language exist in ROM, they use 
almost none of the available RAM. 

If you've been looking for a friendly, integrated 



computer with power and dependability, look at 
the HP-85. 

We put it all together for you! 

For further information, phone toll-free, 
800-547-3400, Dept 276H, except Alaska/Hawaii. 
In Oregon, call 758-1010. Or, write Hewlett-Packard, 
Corvallis, OR 97330, Dept. 276H . 611/22 

When performance must be measured by results. 



HEWLETT 
PACKARD 






f START J 










SET Z8 PORT 2 
FOR OUTPUT 










^ 


' 


















CONVERT FREQUENCY 
TO MPH 






TURN ON 
ANEMOMETER INPUT 
























TURN ON 
TEMPERATURE INPUT 






READ C000 WIND VANE 
GRAY CODE INPUT 


















.J 


' 






READ TEMP CALL 
"WINDY" FREQ 
COUNTER PROG 


















READ ANEMOMETER CALL 
"WINDY" FREQ 
COUNTER PROG 




















CONVERT FREQ TO 
DEGREES C OR F 






FORMAT PRINT 
STATEMENT i.e.: 
"WIND DIRECTION NORTH 
AT 20 MPH; TEMPERATURE 
42 DEGREES." 








v/READ^V 








no /anemo 


meter\ 

dES / 


yS I?8 ^v „-- 










\ 5 Til 


^voice c 

\DES 


\ TL5 

UTPUT J 






Tyes 




RED/^ 
? S 

NO 




CONVERT PRINT 
STATEMENT TO 
PHONEMES VIA 
LOOK UP TABLE 




ELIMINATE HIGH AND 
LOW READING 












FORMAT RAW DATA 
INTO A SERIAL 
MESSAGE TO BE 
TRANSMITTED VIA 
SERIAL OUTPUT PORT 






















CALL SWEET TALKER 
SPEECH OUTPUT 
PROGRAM 




AVERAGE 3 REMAINING 
READINGS 














' 


r - 





























Figure 9: Flowchart of the program that directs the Z8-BASIC Microcomputer to collect raw data from the wind sensors, digest it, 
and provide output either to the serial communication line or the Sweet Talker voice synthesizer. 




Photo 7: The wind vane must be oriented in accordance with true north, which 
may vary from the magnetic north shown on the compass. Point the vane to the 
north and rotate the housing until the Gray-code value shown in the calibration 
display reads all zeros. 



system to measure barometric 
pressure in addition to the wind 
velocity and temperature. Con- 
ceivably, it could be accomplished 
with the hardware as presently con- 
figured plus one more sensor. 

The method I thought might work 
was some sort of capacitance detec- 
tor. The majority of modestly priced 
($100) barometers are spring-and- 
bellows pressure detectors. The 
bellows contracts and expands with 
the changes in atmospheric pressure. 
Given the extremely short linear mo- 
tion and low masses involved, a mea- 
suring technique that doesn't require 
mechanical sensing seems best. 

One idea is to use the bellows as 
one side of a two-plate capacitor. As 
the pressure changes, the bellows 
contracts, changing the spacing of the 
capacitor plates and therefore the 
capacitance. This capacitor is in turn 
used to set the frequency of an 
oscillator. As the capacitance 
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MetaCard will turn your Apple II 
personal computer into tomorrow's 
high performance machine. It triples 
the memory of your Apple, and at 
the same time, greatly increases the 
processing speed with an Intel 8088 
16-bit microprocessor. The future for 
your Apple is built into MetaCard. 

Enough Memory to get the Job Done 

MetaCard has up to 128K bytes of 
onboard memory with parity. Adding 



K-BYTES 




Apple 6502 



Intel I 
Add-»n Memory 



MetaCard to your Apple's existing 
64K bytes of memory gives you three 
times the capacity, and opens the 



door to applications never before 
possible on your system. 

Faster Processing Speeds 

Speed is just as important as memory, 
MetaCard is designed to handle all 
computing tasks at greatly increased 
speeds. The Intel 8088 operates at the 
full sMhz, running most applications 
at least 4 times faster than the Apple's 
iMhz 6502. And MetaCard gives you 
multiprocessing capabilities, allowing 
both the 8088 and 6502 to run simul- 
taneously at full speed. Increased 
processing speeds, interprocessor 
interrupts and a real-time clock 
enable your Apple to perform like the 
machine you want. 

Compatibility and Reliability 

Compatibility has been designed into 
MetaCard. Metamorphic's processor 
card runs CP/M-86, which is included 
with the card at no extra cost. And 
Metamorphic offers UCSD Pascal 
4.0 and the operating system for the 
IBM Personal Computer as 
options. Full parity checking, 




power-up diagnostics and a 48 hour 
burn-in will insure the reliable 

performance of your 

MetaCard. 

Find Out More 

Not everyone needs 
greater memory and 
speed. If you're one 
of those who does, 
MetaCard is for 
you. At an 
introductory price 
of $980 for the 64K 
configuration, it's 
not the least expensive addition you 
can make to your system, but high 
performance products never are. Call 
us today and find out what 
Metamorphic Systems has in mind 
for your Apple's future. Dealer 
inquiries welcome. Metamorphic 
Systems, Inc., P.O. Box 1541, Boulder, 
Colorado 80306, (303) 499-6502. 

Intel 8088 is a product of Intel Corporation. 

Applell is a registered tradem ark ofApplc Computer Inc. 

Cl7i\l-8 6 is a registered trademark of Digital Research Corp. 

IBM Personal Computer is a registered trademark of IBM. 

U.C.S.D. Pascal is a registered trade mark of the University of California. 



METAMORPHIC 
SYSTEMS, INC. 
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Mtt r/ie CLUSTER/ONE™, NESTAR led the way 
by introducing the first local network of 
microcomputers while others were just imagining it 
And NESTAR didn't stop there. 

We saw in this new concept an alternative to 
minicomputer timesharing systems, 
"ernative. 
if microcomputers and 
pfmered t 
, we developed a true distributed 
computing system at ONE-HALF the cost of a mini. 

Today NESTAR is delivering total systems- from 
networking to applications software. We have 
been delivering systems worldwide for years 
i the experience to do the job you 
eed done. 

For twice the computing function at half the 
cost f contact NESTAR and let us show you how. 

NESTAR Systems, . 

2585 East Bayshore Rd, Palo Alto, California 94303 
(415) 493-2223 Telex: 171420 NESTAR PLA 










V 



M 



Linking People & information Through Personal Computers 



Montreal: (514) 933-4208; Toronto: (416) 624-2382: Indonesia: Tetex: 44055 JOEJAK IA; England: 011-0895 59831; 
Telex: 896607 ZYNARG; Hong Kong; Telex: 780-749-53 RANK HX; New Zealand: Telex: 79160305 



(10a) 



f WINDY J 










DISABLE 
INTERRUPTS 








SAVE WORK 

REGISTER 

POINTER 










INTIALIZE 
0.01 SECOND 
TIMER (WINDCLK) 










SET UP 
POINTER TO 
DATA PORT 










SET UP 
POINTER TO 
INTERRUPT 
ROUTINE 










CLEAR 
COUNTERS 










START 
TIMER 











ENABLE 
INTERRUPTS 




YES 



YES 




YES 



TURN OFF 
0.01 SECOND 
TIMER 



RESTORE WORK 

REGISTER 

POINTER 



/^RETURN TO "\ 
^BASIC/DEBUG^/ 



YES 



ADD 1 TO COUNT 



(10b) 



f WINDCLK J 








ADD 1 
TO IR 
COUNT 




/count\ 

\ <100 y? 

Tno 


YES 




SET FLAG 
= 1 




w ^ 










( EXIT ) 



Figure 10: Flowcharts of the machine-language routine "Windy" (figure 10a) and "Windclk" (figure 10b). The assembly -mnemonic 
listing is given as listing 1 on page 52. "Windy" is called from the BASIC interpreter by the statement A = USR(%1500), while 
"Windclk" is called when the Z8 processor receives an interrupt from the real-time clock. 



changes, it varies the frequency. This 
output frequency can then be read by 
the computer/controller in the same 
way as the anemometer and thermo- 
meter. 



Concluding Thoughts 

I doubt that many of you will go to 
the extremes that I did to eliminate a 
few wires, but even directly attaching 
weather sensors to your computer is a 



satisfying project. In the process of 
reading about the specifics of my 
"synthesized weatherman," you may 
have seen an application for one of 
the subsystems. Or with this informa- 



Introduction to 
WORDSTA 

by Arthur Naigian 

120f>p. ) Ref.W11G l $8.95*' * V'*. a 



SYBEX 



2344 SIXTH STREEJ 



PHONE ORDERS: INSIDE ?A 415^8.48-8233 
TOLL FREE OUTSIDE CA 800-22^^346 * /• 



A clear guide to orje of the most popular 

. 'w.orci processing systente for micro- 

^»- fc computers. Explains essential 

, features of.ther system, 

I from simple cursor 

.•movements, boldfacing, 

editing, and right-justifying, , 

to sophisticated commands 

like global editing and electronic 

"cut and past%. v Includes special 

section on using this CP/M-based 

', system with* the Apple and the 

TRS-80. Important reading for 

. '■ anyone who has WordStar 6r is 

• thinking of -buying it. 
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SYBEX SAVES YOU TIME 




For engineers, scientists, students 
and any computer enthusiast with 
a technical bent... 

PASCAL PROGRAMS 

for Scientists and Engineers 

by Alan R. Miller 

Here is a comprehensive collection of 
frequently used algorithms for scientific 
and technical applications programmed in 
Pascal. This time-saving book includes 
programs for curve fitting, approximations, 
random number generation, integrals, 
statistical techniques and more. 

250 pp., 80 illustr., Ftef. P340 $16.95 paper $29.00 cloth 



BASIC PROGRAMS 

for Scientists and Engineers 

by Alan R. Miller 

This is the second book in the SYBEX 
Programs for Scientists and Engineers 
series. It presents a comprehensive set of 
important scientific algorithms, and their 
BASIC implementations. The programs 
can be run on most BASICs; any imple- 
mentation differences are described and 
clearly analyzed. 



275 pp., 120 illustr., Ret. B240 7' X 9', $14.95 paper 
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PLEASE SEND ME DBA 

JKT*^ MAIL TO: 
^^ SYBEX 

rsvBExir 

^ ^p-PHcn 

^^Jr INSIDE 
TOLL FREE OUTSID 



"SRAMS for Scientists and Engineers 



D PASCAL PROGRAMS for Scientists and Engineers 



NAME HSENDMEYOURFREECATALOG 




ADDRESS 




CITY STATE ZIP 

ADD D $1.50/book UPS or D 75*/book 4th class mall or D $8/book overseas airmail (CA add tax) 

TofiilAmf EnclftSAri OR CHARGE MY n VISA n MC n AM EX. 




URD un EXP. DATE 
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Figure 11a: Schematic 
diagram of a low-power 
AM (amplitude modula- 
tion) radio transmitter, 
which can be used with the 
Sweet Talker voice syn- 
thesizer to create an 
automatic weather radio 
station. 



Lowest Prices 
Largest Selection 

Fastest Deliveries 



TCRMCiaLS flBHHFK 



MICROS 



INTERTEC: 

Superbrain $2895.00 

Superbrain QD 3375.00 

TCRniflBLS KIIMC 



PRINTERS 



DATASOUTH: $1355.00 

NEC: 

7710 $2350.00 

7715 2400.00 

7730 2350.00 

7720 2750.00 

7725 2850.00 

Standard Forms 200.00 

Bi-Directional Forms 300.00 

QUME: 

Sprint 5, 55RO $2575.00 

Sprint 5, 55KSR 2900.00 

Sprint 9, 45RO, 

Full Panel $2250.00 

Limited Panel 2120.00 

Standard Forms 200.00 

Bi-Directional Forms 200.00 



DIABLO: 

630 R.O. 



.$1995.00 



TERflMALS TUl IFtC 



TERMINALS 



AMPEX: 

Dialogue 30 $ 775.00 

Dialogue 80 950.00 

BEEHIVE: 

DM5 $ 745.00 

DM5A 930.00 

DM310 1095.00 

C. ITOH: 

CIT 101 $1350.00 

TEXAS INSTRUMENTS 

745 Standard $1390.00 

810 Basic 1375.00 

810 Package 1600.00 

820 RO Package 1775.00 

820 KSR Package 1940.00 

840 RO Basic 795.00 

840 RO Tractor Feed Pkg. . 1059.00 

TCRfQMBLS 1HHHC 



1 DISC DRIVES i 


QUME: 

DataTrack 8 


$ 575.00 


DataTrack 5 


350.00 



AMPEX • INTERTEC 
TEXAS INSTRUMENTS 
GENERAL DATA 
ANDERSON JACOBSON 
C.ITOH • QUME 
BEEHIVE • DATASOUTH 
DIABLO 

; Special! While They Last! 

SOROC: 

IQ120 $ 675.00 

IQ 130 575.00 

IQ 135 750.00 

IQ 140 1095.00 



COUPLERS 



STAR: 

300 Band $ 150.00 



TCRfUflBLS TCBRIFK 



SOFTWARE 



BISYNE — 80 RJE $ 806.00 

Forms 2 199.00 

Wordstar 445.00 

Data Star 310.00 

Cobol 849.00 

Mail Merge 131.00 

Spell Guard 266.00 

Plan 80 355.00 

Super Calc 266.00 

Milestone 266.00 



Add 2% for shipping and insurance to a maximum of $15.00. S«' 
VISA and Mastercards welcomed. All equipment is in f* 
warranty. No C.O.D. orders. Toll Free 800-368-3404. Viroi 



ain shipped freight collect. 
:ons with manufacturers 
lect. (703) 237-8695. 



TERftMBLS fiir 



Terminals Terrific, Incorporated, P.O. Box 490, Falls Church, VA 
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"We provide business 
programs as individual as 
your business needs." 

"Allow me to introduce myself. I'm a Vector 
com puter, dedicated to the advancement of society. And 
I'd like to tell you how a computer can help you man- 
age your business more efficiently. Especially if that 
computer is a Vector, like me. Because we're prob- 
ably the most flexible and cost-effective computers you 
can find. 

"Our programs are the key. Because they enable 
me to handle sales forecasting, budgeting, job costing 
and proposals, commissions, personalized mass mail- 
ings, charts and graphs. We Vectors can even talktoeach 
other and to other bigger computers. 

"Unique combinations of our individual pro- 
grams can actually customize me to meet your specific 
requirements. Any combination of our software pack- 
ages can be assembled right off the shelf, to help you 
realize your full potential as a salesman, merchant, 
stockbroker, clergyman, contractor, real estate or insur- 
ance agent or whatever your business. 

"Choose from Memorite III for word processing 
and mail list management, Execuplan for financial plan- 
ning and forecasting, Business Accounting, Data 
Management for filing and sorting information, Com- 
munications and a host of others. And, of course, all we 
Vectors come with the popular CP/M operating system. 

"For more information and your local dealer, 
call us at (805)499-5831 or (800) 235-3547. In California, 
cal I (800) 322-3577. Or write to us at 500 North Ventu 
Park Road, Thousand Oaks, CA 91320. 

"We'll show you how we small information systems 
can mean big business for you'.' 

Circle 366 on inquiry card. 



Vector Graphic, Inc. 
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 

Sold and supported by 400 dealers worldwide. 
1 Vector Products are approved on General Services Administration authorized ADP 
scheduled price list. 
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Figure lib: Diagram of a low-power FM (frequency modulation) radio trans- 
mitter, for use with the Sweet Talker voice synthesizer. 



tion you could easily configure your 
own custom weather station. 

I think I'll listen to my voice-syn- 
thesized weatherman for a while 
before making modifications to the 
system. My only regret is that I won't 
be able to observe the expression on 
my neighbor's face the first time he 
tunes his radio across the dial. And I 
may never install a windmill after 
analyzing the accumulated data, but I 



will have the most personal weather 
reports in Connecticut. 

Next Month: 

One of my ambitions is to put to- 
gether a computer speech-recognition 
system. The first step is to analyze the 
audible components of spoken 
words. In March, my project will be a 
circuit that helps perform this 

analysis. ■ Continued on page 68 



At these prices Le Monitor 
will walk right out the door. 




Designer/ Manufacturer 
Disco Electronics Corp. 
Taipei, Taiwan 



$179 

9" Green 



PECIAL FEATURES: 
High resolution, 
Non-glare screen 
Metal Housing with 
controls up front 
9" and 12" Green or 
black (white screen 
1 year warranty/ 
100% burn-in 




* Dealer suggested list 



Exclusive Importer 
Pi-Tech Ltd. 
2 Douglas Pike 
Smithfield, RI 02917 
(401)231-2080 
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MORROW Ol 



^S 



Leading edge technology 
in hard disk systems. 



Complete systems. Morrow 
Designs hard disk subsystems 
are delivered complete with hard 
disk, controller, cabinet, power 
supply, fan, cables and CP/M" 
2.2 operating system. 
Widest range. Morrow Designs 
offers the widest range of hard 
disk systems available from a sin- 
gle supplier. 5 1 A," 8," 14." Five to 
over 100 megabytes of formatted 
hard disk storage. $2,995 to 
$17,980. Cost effective systems 
that work. And keep working. 
S-100 and more. Morrow Designs 
hard disk systems are designed 
for use with the CP/M operating 
system. Available soft- 
ware packages allow our ^ 
systems to run on any 
IEEE696/S-100 Standard 
system with no hard- 
ware modification. 
Plus, Cromemco*** North 
Star,** Vector Graphics, 
God bout, Dynabyte, 
Exidy**** IMSAI, Micro- 
mation, Processor Tech- 
nology and California 
Computer Systems. 

Reliable systems. Morrow Designs is com- 
mitted to hard disk system reliability. Not 
simply with a 90-day warranty, but with a money 
back guarantee. If our system fails to perform to 
specification, send it back. We'll send back 
your money. 




"CP/M 6 a trademark of Digital Research. 
"Northstar is a trademark of North Star Computers, Inc. 
"Cromemco is a trademark of Cromemco, Inc. 
"Exidy is a trademark of Exidy Corporation. 



Experience. As of April, 1981, 
there were over fifteen hun- 
dred Morrow Designs hard disk 
systems successfully installed. 
In fact, over 200 independent 
systems integrators now use 
our hard disks to solve their 
mass storage problems. 
Performance answers. Morrow 
Designs hard disk systems have 
been benchmarked against all 
other systems. None is faster 
under CP/M. Morrow Designs 
hard disks operate at 10 times 
the speed of a floppy disk 
drive. Transfer rates range from 
590,000 bytes to 900,000 bytes 
per second. That kind of perfor- 
mance can become addictive. 
Cost effective answers. Compare 
Morrow prices and performance 
to anything presently available 
for S-100 systems. You'll find 
Morrow's price/megabyte/ 
performance ratio to be 
unmatched. Leadership in 
disk systems technology 
earned us leadership in 
price/performance. And 
that may have earned us 
a call from you. Circle the 
Reader Service Number 
for our full line data sheets. 
Can't wait? Call us at (415) 
524-2101. And yes, OEM quantity prices are 
available, look to morrow for answers. 

MORROW DESIGNS 

5221 Central Avenue, Richmond, CA 94804 
(415) 524-2101 
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New 

Apple/6502 Software COitiPUwtGW 

Development Tools from ^% * mm.- 

MicroCraft Systems, Inc. wOfTlrlfCIf G 

RGL Real-time Graphics 

With RGL you can write programs for Apple II HI-RES °«0$^ SoftWAfP 

graphics that move and rotate 3-D objects at real-time OUOU OUHWdlC 

speeds-fast enough to make interactive animations • VEDIT full screen editor for CP/M-86, SCP 86-DOS and 

possible. RGL is ideal for educational uses, interactive IBM Personal Computer. 

graphics are easy to program, even for beginners. An 

object is created by drawing lines in 3-D Space, and as it • CP/M-86 BIOS for popular S-100 disk controllers and 

moves and rotates, its size and perspective are SCP 8086 computer. Source Code $90 

automatically adjusted. The source code library of 

example programs includes several two player games, a y nf\\/[ T\\onooamh\ar 

function to print a HI-RES screen, and many other V-vA/lVl IJlddodGlllLJlCl 

graphics programs. Programs are very short, our tank Finally a z . 80 disassembler for CP/M which produces 

battle animation, with game paddles controlling two tanks easy t0 reac i ^ a cross reference table and handles 

is only 4 pages long. INTEL an( i ZILO g mnemonics. V-COM is exceptionally 

A text file is compiled into a BRUNable program. RGL is fast and produces an ASM file directly from a .COM file. 

a very efficient structured language, similar to 'C. No V-COM can accept two user created information files. One 

additional hardware or software is needed. Also available contains assignments of labels to 8 and 16 bit values; the 

on Apple CP/M disk. second specifies the location of tables and ASCII strings. 

RGL System (Compiler and SuperEdit) $130 The resul ; in 8 - ASM f ffle W , U1 the " contain ^ .^ P ro P er 

RGLcompileranddocumentation $85 ??™& allocatlon for ^ ^IS™ 85 ' u Ea £ inf ° rmatlon 

Documentation withDemo disk $25 flle , ma y C0I ? tain nested INC ™ l ° other ^ ^\ 

Cassettevers.(Residentcompilerandscreeneditor) . . .$60 P^™'^ 5 variatlons f V£ 0U C0 T, patlble ml \t 

¥ TDL, MAC and two types of ZILOG assemblers. $80 

SUpCrEdit Full Screen Editor F„ofO/~/™, 

1 rdbloCrccn CRT emulation and Screen Line Editor 
Horizontal scrolling allows 80 columns • Move cursor by 

character, line or page • Search and replace • Block move FASTSCREEN enhances your memory mapped 

and copy • Versions available for most 80 column boards hardware by providing a fast and highly compatible 

SuperEdit $75 (Manual only ... $15) emulation of popular CRT terminals. The screen line 

editing allows you to move the cursor to any line on the 

MaCrOLillk Complete 6502 Assembler s <f en - edit il and re : enter il without retyping. (Great 

when you mistype a long command line). It also includes 

Disk Assembler, unlimited source file size, nestable file paging and optional interrupt driven keyboard routines, 

includes • Recursive macros and nestable conditional (FASTSCREEN is provided as source code and requires 

assembly • Links source or object code • Editor provided assembly language knowledge for installation.) $85 

MacroLink $125 (Manual only, . . $15) nTTPFAM o / on o 1 aa 

n . , c PIICEON 24x80 SI 00 

DisKocrccn Disk utility Video Board 

Display a complete disk sector in hex and ASCII using 

HI-RES screen, edit sector by typing over display. With The PIICEON V-lOO offers memory mapped speed, 

Source listing $40 but being I/O mapped, uses no memory space nor bank 

select. FASTSCREEN is the perfect software driver for the 

Note: All programs require a single disk drive and 48K. V-100. Fully assembled and tested by PIICEON, the 

When ordering please specify configuration. company known by OEMs for reliability. 

PIICEON with FASTSCREEN $480 

Inquire about 6800 and 8080/Z80 cross-assemblers. PIICEON board only $460 
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The Industry 
Standard is 
Uniquely User 
Oriented 

VEDIT is user oriented to make 
your editing for program development 
and word processing as fast and easy 
as possible. Particularly unique is the 
customization (installation) process 
which makes VEDIT the only editing 
package that allows you to determine 
your own keyboard layout and use 
any available cursor and function 
keys. Just think of the difference it 
makes in your ease of learning and 
usage to type cursor and function keys 
instead of memorizing obscure control 
characters. The customization extends 
to much more, takes only a few 
minutes and requires no 
programming knowledge. 

Unequaled Hardware 
Support 

The CRT version directly 
supports over 35 terminals (including 
ANSI standard) in its installation 
menu and utilizes 'smart' terminal 
features such as line insert/delete, 
reverse scroll, status line and reverse 
video. Function keys on terminals 
like the Televideo 920/950, Heath 
HI 9, IBM 3101 and XEROX 820 are 
all supported. The memory mapped 
version is extremely flexible, supports 
bank select such as on the SSM VB3 
and screen sizes up to 70 X 200. 
With this level of customizability and 
hardware support, VEDIT will be fully 
integrated into your system. 



User Oriented 
Features 

You get the features you need, 
like searching, a scratchpad buffer for 
moving and rearranging sections of 
text, complete file handling on 
multiple drives and iteration macros. 
For ease of use VEDIT has features 
you won't find elsewhere, like 
automatic indenting for use with 
structured languages such as Pascal 
and PI/I. You are less likely to make 
a mistake with VEDIT, but if you do, 
one key will 'Undo' the changes you 
made to a screen line. And if you 
run out of disk space with VEDIT, you 
can easily recover by deleting old files 
or even inserting another diskette. 
Take a hint from our customers who 
have other editors and word 
processors. They find VEDIT the 
fastest and most comfortable to use. 

Full Screen Editing 
with Exceptional 
Speed 

VEDIT gives you true 'what you 
see is what you get' full screen 
editing. It creates and edits standard 
text files of up to one diskette in 
length, which are fully compatible 
with all compilers and text processors. 
VEDIT's unequalled speed is partly 
due to its ability to edit up to 47K of 
a file entirely in memory. There is 
no slow and annoying continuous 
disk accessing as found on most other 
editors/word processors. Yet you can 
still handle multiple files, insert a 
specified line range of another file 
anywhere in the text and even change 
diskettes. 



New Word 
Processing 



The new word-wrap and ability 
to print any part of the file makes 
VEDIT suitable for simple stand-alone 
word processing, or it may be used in 
conjunction with a text processor. 
Printer control characters can be 
imbedded in the file. The cursor's 
line and column positions can 
optionally be displayed. 



Now for 
Xerox 820 
IBM 8088 



Ordering 



Many dealers carry VEDIT, or 
you may contact us for fast delivery. 
Specify your microcomputer, video 
board or the CRT terminal version, 
the 8080, Z80 or 8086 code version 
and disk format required. 
Demonstration versions available for 
some machines. 

VEDIT - Disk and manual 

For 8080 or Z80 $145 

ForCP/M-86orIBM8086 . .$195 

Manual only $15 

VISA or MASTERCARD Welcomed 

Apple II Softcard • TRS-80 II and I 
SuperBrain • Heath H8/H89 • Altos 
NorthStar • Vector • MP/M • IBM 



CP M ;uid Ml' M Lire regisien-d trademarks of Digital Research. Inc. 
Apple II is -gislerd trademark of Apple Computer. Inc. SoftCard is a 
trademark of Microsoft. TKS-80 is a trademark of Tandy Corp. 



1955 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48103 
(313) 996-1299 



CompuView 



PRODUCTS, INC. 
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Lots of like new products 
in this free catalog! 
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Money back guarantees, too! 

You can save a lot on equipment acquistion costs when you acquire 
good-as-new electronic equipment at "good-as-old" prices. More 
than 6,100 like-new items have been removed from the North 
American inventory of Genstar Rental Electronics, Inc., and they're 
all available for purchase right now. Ask for your free copy of the 
sales catalog now. Call (800) 227-8409 ... in California (213) 
993-7368, (415) 968-8845, or (714) 879-0561 ... or (800) 225-1008 
— in Massachusetts (617) 938-0900. 



REI Sales Company 

19525 Business Center Drive • Northridge, California 91324 

For your Free Catalog - Quick - Fill out and send in this coupon today! 

D I do want your free Sales Catalog □ It's very important to me to get the 
right away. Send it to me . . . NOW! following good, like new equipment 

□ I'd like a copy of the new Genstar at less-than-new prices: 

Rental Electronics, Inc. Rental 

Catalog, too. 



NAME 

ORGANIZATION. 
ADDRESS. 



TITLE. 



MAIL STOP. 



CITY/STATE/ZIP. 



TELEPHONE 



B282 



Please complete coupon and mail to: Genstar REI Sales Company, 19525 
Business Center Drive, Northridge, CA 91324 * Genstar rei sales Company 1982 
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The Z8-BASIC Microcomputer 
and the Sweet Talker voice syn- 
thesizer are available from: 

The Micromint, Inc. 
917 Midway 
Woodmere, NY 11598 
(800) 645-3479 (orders only) 
(516) 374-6793 (technical 
information) 

A Z8-BASIC Microcomputer ex- 
pansion motherboard, a cassette 
interface, a memory-expansion 
module/ and Z8 cross-assemblers 
(for CP/M and TRS-80 systems) 
are also available. 



To receive a complete list of Ciarcia Cir- 
cuit Cellar kits available from The Micro- 
Mint, circle 100 on the inquiry card. 
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ZE/itS™ is a minicomputer 
AND a microcomputer. 

Through multiprocessor tech- 
nology, each user has a dedicated 
Z-80A-based single-board micro- 
computer module, housed in the 
system mainframe. 

But users enjoy minicomputer 
performance and capacity. Includ- 
ing modular hard disk storage of 
34 to 600 megabytes. Tape backup. 
Shared printers with spooling and 
queuing. Disk caching. Access to a 
common database. 

Unequalled flexibility and 
reliability. The completely mod- 
ular, stackable system can expand 
to 64 users. To add a user, add 
only a dumb terminal and an 
inexpensive user microcomputer 
module. 




ZE/xS sounds powerful. 
Now prove it. 

Name 

Company 

Address 

City/State/Zip 

Phone 



Trademarks 

ZE/txS, MUSE: OSM Computer Corporation 

Registered trademark: 

CP/M: Digital Research 



And ZE/U.S isn't fazed by light- 
ning, voltage variations, or power 
failures. Power for the entire 
system is "buffered" through a 
battery/ recharger system that 
provides up to 20 minutes of 
operating power. 

Unequalled value. MUSE™ 
multiprocessor operating system is 
compatible with CP/M®. Minicom- 
puter performance and capacity. 
New levels of reliability and flex- 
ibility. All at a per-user price that 
is shockingly competitive. If the 
coupon isn't fast enough, call. 



OSM Computer Corporation 

2364 Walsh Avenue 

Santa Clara, CA 9505 1 

(408) 496-6910 TWX 910-338-2099 
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Why this operating system? 

Ask the leading independent 
software vendors. They know 
Intel's iRMX 86 well 
enough to know its 
an industry standard; 
that it allows them to 
plug into VLSI tech- 
nology, and to design in 
a heap of high-perform- 
ance features. 

Ask OEM's. They'll 
point out how it lets them 
tap a vast reservoir of mass 
market application software. 
And how major software 
houses have already packed it 
with popular languages. 

And both will tell you that iRMX 86's 
performance and cost advantages are flat 
out impressive. Which makes it a marv- 
elous match for the industry's most widely 
used VLSI microcomputers— the iAPX 
86 and iAPX 88. 



How marvelous? 
iRMX 86 has two to 
five times the multitasking 

talents of any other microcomputer 
operating system. So users can perform 
various chores simultaneously— with blazing, 
realtime system response. Thanks to ultra- 
fast context switching, task synchronization 
and memory-based message passing. 

And iRMX 86 even supports multi- 
processing. Not only overseeing our 8087 
numeric processor and 8089 I/O processor, 
but going even further. Often helping a 
whole team of 8086, 8088 microprocessors 
and 8087, 8089 processor extensions work 
together. While you're reaping the rewards 
of multiprocessing performance— without 



PTED 
WHERE 



Company 
Microsoft 



having to wrestle with multiprocessing 
software. 

Most importantly, iRMX 86 is the only 
operating system taking 
full advantage of 
VLSI— already putting 
its advanced archi- 
tectural virtues into 
silicon. 

A prime example 
being our iAPX 80130 
operating system 
processor. It squeezes 
timing tasks, interrupt 
processing and key 
functions of the iRMX 
86 nucleus all onto a 
chip. Marking the first major chapter in our 
commitment to bring operating software 
into silicon— so performance goes up as the 
cost goes down.. 

And when it's time to tie into a com- 
munications network, you won t have to get 
tangled up writing complicated software: 
built-in software drivers are already in place. 
In fact, iRMX 86 is the only microcomputer 
operating system to support Ethernetf 
the de facto standard for local area networks 



The leading software vendors have added the 
most popular languages to iRMX 86. 



Microfocus CIS COBOL 

Digital Research CBASIC 

Intel FORTRAN 

Pascal 
PL/M 
Macroassembler 



Incidentally all these features are 

available for $130/unit in OEM quantities. 

Plus all are backed by extensive docu- 
mentation, development 
tools, workshops, field 
support, software main- 
tenance, and a company 
name that's liable to turn 
up anywhere. 

Who knows, maybe 
everywhere. 

For a free copy of 
our article "Choosing a 
Microcomputer Operating 
System," contact your 
local distributor. Or write 
our Literature Department, 

3065 Bowers Avenue, Santa Clara, CA 95051, 

(408) 987-8080. 



Language Available 

BASIC Interpreter 
BASIC Compiler 
COBOL 



intel 



delivers 
solutions 



Europe: Intel International, Brussels, Belgium. Japan: Inteljapan, Tokyo. 
United States and Canadian distributors: Alliance, Almac/Stroum, Arrow 
Electronics, Avnet Electronics, Component Specialties, Hamilton/Avnet, 
Hamilton/Electro Sales, Harvey, Industrial Components, Pioneer, L.A. Varah, 
Wyle Distribution Group, Zentronics. 
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*Ethemet is a trademark of Xerox Corporation. 






A Homebrew Graphics Digitizer 



Neal Atkins 
5 Island Ave., Apt. 16-C 
Miami Beach, FL 33139 

Enrique Castro-Cid 

7136 Bonita Drive 

Miami Beach, FL 33141 



For the past six years, coauthor Enrique Castro-Cid has 
been developing a new art form that combines art, com- 
puters, and mathematics. In particular, it uses branches 
of mathematics called conformal mapping and complex 
variables. Castro-Cid's technique is related to such topics 
as relativity and black holes in space. Images of giant ob- 
jects the size of the earth are transformed to canvas size 
through a process that involves converting a drawing to 
coordinates and transforming the coordinates using 
mathematical functions to new points plotted and 
painted on canvas. Although the early work was done 
completely by hand, the use of computers for this process 
was a natural evolution. 

This article describes a device that, when used with a 
computer, converts a drawing to its Cartesian coor- 
dinates (see photo 1). This graphics tablet is inexpensive 
and easy to build using the most elementary tools, yet it 
provides a high degree of accuracy. It can be im- 
plemented on most microcomputers that have two A/D 
(analog to digital) input channels. It can also replace the 
paddles or joysticks found on some computers. 

Child's Play 

We considered several designs for this graphics tablet. 
The simplest scheme to implement mathematically is a 
Cartesian-coordinate device having two linear poten- 
tiometers, one for the X direction and one for the Y direc- 
tion. This idea is similar to the way the child's toy Etch- 
A-Sketch works. The disadvantage of such a device is the 
user must turn two knobs. If the two potentiometers are 
somehow connected, the mechanical linkage becomes 
quite difficult to fabricate, requiring either a rack-and- 
pinion gear or a string drive. A second design is based on 
polar coordinates, where the angle and radius are 
measured. The device to measure the angle can be easily 
built using a potentiometer, but the varying radius is still 
difficult to measure. 

However, the human anatomy provides a very work- 
able solution to this problem. A person's shoulder and 
elbow are able to cover a wide area without actually 
changing the length of his arm. Using the human arm as a 
model, a two-section mechanical arm, having pivots 



analogous to the shoulder and elbow joints (see figure 1) 
can be built. Such a design is easily fabricated using two 
fixed-length members and two potentiometers. The 
mathematics becomes more involved than in the other 
designs, but the use of a computer makes construction a 
simple task. 




(10,0) 



(-10,-15) 



(10,-15) 



(lb) 




H/2 



Figure 1: Trigonometric conception of the graphics digitizer. 
Figure la shows the physical arrangement of the potentiometers 
on the arms. Figure lb is labeled with the variables used to 
represent measurements made by the device. 
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Although the Datasouth DS180 matrix printer may not exactly rate as a work of art, our customers have a very 
high opinion of its value. Over the past year, we have shipped thousands of DS180 printers to customers throughout 
the world. Many of our sales now come in the form of repeat business— a strong testimonial to the acceptance of 
a product 

The success of the DS180 in a very competitive market did not happen by accident; rather through our sensitivity 
to the needs of the industry. This sensitivity we cany through research and development, production and quality con- 
trol and finally to after sales support and service. 

Recently we introduced new enhancements to make the DS180 printer even more versatile. Dot addressable raster 
scan graphics produces output of computer generated charts, maps and graphs at a resolution of 75 x 72 dots per 
inch. Variable horizontal pitch selection allows printing at 10, 12 
or 16.5 characters per inch plus double wide printing at 5, 6 or 
8.25 characters per inch. The expanded 2K FIFO print buffer 
handles a full CRT screen dump at up to 9600 baud without de- 
laying the host system. We also offer transparent mode for isolat- 
ing communications problems, and for APL users, the dual ASCII/ 
APL character set option. 

Checkour list of featuresand we think you will agree that the DS180 
offers the most complete performance package in matrix printers. 



DS180 PRINTER STANDARD FEATURES OF 

• Microprocessor Control • Vertical Tabs • Cc 

• 180 CPS Print Speed • Perforation Skip-Over . Hi 

• Bidirectional/Logic Seeking -Auto Line Feed Ac 

• 1000 Character Buffer (Expandable) .6/8LPI «2k 

• 9x7 Dot Matrix • Auto End of Line Carriage Return • AI 

• Expanded Characters • 5 IPS Paper Slew 

• Adjustable Printhead/1 -6 Copies • Parallel and Serial Interfaces 

. 96 ASCII Character Set . 11 0-9600 Baud Communications 

• Cartridge Ribbon • Terminal Status Indicators 

• 132 Column Print Width • Audio Alarm 

• Tractor Feed ( Front or Bottom) • Self Test 

• Non-Volatile Format Retention • X-on, X-bff 

•Top of Form • Paper Out Detection 

• Horizontal Tabs 

The DS180 is available nationwide through our 
network of sales/service distributors. 



OPTIONAL FEATURES 

. Compressed Print- 10, 12. 16.5 cp 

• High Resolution Dot - 
Addressable Graphics 

• 2k Expanded Print Buffer 
. APL/ASCIl Character Set 
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computer corporation 

P.O. Box 240947 • Charlotte, NC 28224 • 704/523-8500 



Geometry and Formulas 

To find the coordinates X,Y of the stylus, given any 
voltages Vi, V 2 provided from two potentiometers, the 




Photo 1: The homebrew graphics-tablet digitizer, built from a 
standard drafting table. 




Photo 2: Construction details of the graphics tablet. Photo 2a 
shows the arrangement of the potentiometers on the table and 
the arms. Note the stylus holder borrowed from a commercial 
pantograph. Photo 2b shows how clearance was obtained for 
the batteries and the on/ off switch. 



voltages are converted to angles using the following 
equations: 

0i = scale x X V, + transx 
2 = scale 2 X V 2 + trans 2 

The isosceles triangle (see figure lb) formed by the two 
equal, fixed-length arms R has a variable-length 
hypotenuse H. At its apex is the potentiometer that pro- 
duces V 2 . This voltage is converted to angle 2 using the 
equation above. Trigonometry relates the base angles /?, 
and the lengths H and R, as follows: 



and 
Thus 



j3 = 90 - 2 /2 
H/2R = sin (0 2 /2) 
H = 2R sin (0 2 /2) 
2 = 2 arcsin (H/2R) 



The angle </> of the radius H is the sum of angle and 
angle /?: 

<t> = 0. + 

Using the equation for (3 above: 

= 0, + 90 - 2 /2 

This provides a solution, expressed in polar coordinates, 
involving a radius of length H and angle <t> as its only 
variables. This is easily transformed to Cartesian coor- 
dinates: 



and 



X = H cos (<{>) 
Y = H sin (<t>) 



The computational procedure is as follows: beginning 
with voltages Vi and V 2 , the angles 0! and 2 are com- 
puted. Radius H is found from angle 2 and R. Angle <t> is 
found using angles 6 X and 2 . Finally, the coordinates X 
and Y are computed using H and $. 

Calibration 

The device is calibrated by setting the stylus to two 
known test points (X,, YJ, (X 2 , Y 2 ) on the table and 
sampling the corresponding voltages V ijt where i is the 
potentiometer and ; is the test point number. Then for 
each of the two positions: 

4>j = arctan (Y,/X,) and H, = VX 2 + Y 2 

Using earlier equations (remember that 2y refers to poten- 
tiometer 2 and Q xj refers to potentiometer 1): 

2J = 2 arcsin (Hj/2R) 
0i; = 0,- - 90 + 2 j/2 
0,i = scale, X V,i + trans i 

for potentiometer i test point 1 
l2 = scahi X V <2 + tranSi 

for potentiometer i test point 2 



74 February 1982 © BYTE Publications Inc 



Circle 123 on inquiry card. 



THE FUTURE TERMINAL 
* WILL COST $465:°° * 




WELCOME TO THE FUTURE. 



For s 465.°° this full feature terminal is 
a lot smarter than you think! 

Call the "800" number today to order or for more 
information. 

• 800-27?-1258 • 
In California call 800-972-5286 



• The 



Emulog Inc. 

48881 Kato Road 
Fremont, CA 94538 
(415) 490-1290 




STAR 

Manufactured by Emuiog Inc. 

Sold exclusively through 
Phasar Marketing 



* 1 4 
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Two great single-user 
computers that can grow 
for multi-user applications 
when you need it. 



We're bursting with new ideas when it 
comes to small business computers and 
peripherals designed to give you much more 
value for your money. That's why we've 
zoomed to our No. 1 position among inde- 
pendent suppliers of CRT terminals. We make 
it our business to get new ideas to market 
first. So, meet our latest new idea. The 
Model TS 802. 

The new TS 802 has been designed with 
upgradeability and growth in mind. You can 
start out with a Model TS 802, using it as a 
powerful, single-user work station with a full 
data processing and word processing capa- 
bility. Then, as your computer needs expand, 
you can add our TS 806 or TS 816 multi-user 
hard disk system to build a versatile multi- 
station mass storage computer for up to 16 
users and 70 Mbytes of on-line storage. 

The TeleVideo TS 802 computer. It can grow 
as your needs grow. That's computer power 
with no restrictions or hassles. Now, that's 
a real new idea ! 

New Technology Galore 

Looking at the hardware, our new idea 
TS 802 Series comes in two different versions. 
The TS 802 features two 5%-inch floppy disks 
for 1 Mbyte of on-line storage, a Z80A micro- 
processor, 64K or RAM memory, and a 4K 
EPROM for diagnostics. The TS 802H com- 
puter has one S^-inch Winchester disk drive 
with 10 Mbytes of on-line storage, and a 
single 500 Kbyte minifloppy disk unit. Both 
versions come in an attractive, low-profile 
desktop enclosure that can enhance any 
modern office decor. 

Nationwide Service: 

All computers are backed and serviced by 
General Electric's Instrumentation and Com- 
munication Equipment Service Centers. 

Circle 352 on inquiry card. 



Worth Looking Into 

Both versions of the TS 802 computer offer 
an easy-to-read green phosphor CRT display 
with an exclusive patented character reso- 
lution that spells goodbye to eyestrain. The 
telescreen gives you advanced editing with 
wraparound, smooth scrolling, special graph- 
ics characters, and versatile screen attributes. 
And the detachable keyboard can be placed 
conveniently anywhere you want it. 

Just the Software You Want 

In its stand-alone mode, our new TS 802 
Series uses the *CP/M® operating system. 
In the multi-user mode, each TS 802 satellite 
user station runs CP/M under TeleVideo's 
unique rjrMmmOST™ Service processing sys- 
tem that provides scheduling, file/record 
locking, and data base access control formerly 
only possible with much more expensive and 
sophisticated multi-user operating systems. 

The Price is Right; Too! 
Our new idea Model TS 802 computer is 
priced at just $3495. And the Model TS 802H 
is only $6995. These two revolutionaries can 
deliver new idea features you might have to 
pay $30,000 for elsewhere. If you want to get 
down to business, try a new idea computer 
from TeleVideo today. 



©TeltMded 



TeleVideo Systems, Inc. 

1 170 Morse Avenue 

Sunnyvale, CA 94086 

(408) 745-7760 

(800) 538-8725 (Toll free outside California) 

*CP/M® is a registered trademark of Digital Research, Inc. 
$MmmOST™ (Multi-User, multi-task, multi -processor 

Operating System Technology) is a trademark of 

TeleVideo Systems, Inc. 



For each potentiometer i there are two equations and two 
unknowns: scale and trans. However, 6 and V are 
known. Therefore, the next step is to solve for the 
calibration factors: 



del = V a ~ V, 2 

scale i = (0,i — 6 i2 ) /del 

trans, = (V n 6 i2 - V* 6n)/del 

The computational procedure is as follows: compute 
the angles 8 for both potentiometers (i) at both positions 
(/). Then, compute the calibrating factors for poten- 
tiometer i = 1, and repeat for the second potentiometer. 

Construction Details 

The graphics tablet was constructed using materials 
readily available from most art or drafter's suppliers. The 
table is a standard 18-inch by 26-inch wooden drawing 
board, drilled and countersunk to accommodate poten- 
tiometer 1 (see photo 2a). Two 14-inch-long two-by-twos 
were screwed to the underside of the table, providing 
clearance for the batteries and the on/ off switch (see 
photo 2b). The A/D converter accepts signals in the 
±2.56-V range. Four D cells were selected as a power 
supply (see figure 2) because of their low cost and noise 
immunity. Also, due to the high resistance of the poten- 
tiometers and the A/D converter's high internal 
resistance, the battery drain is very low. The batteries 
provide ±3 V. If your A/D converter requires only a 
positive voltage, the two batteries on the negative side of 
ground can be eliminated. Batteries of other voltages can 
be substituted to meet other applications or completely 
omitted if you substitute the potentiometers for paddles 
or joysticks. 

The graphics tablet operates by measuring angles; 
therefore, in order to achieve high degrees of accuracy, 
the potentiometers must have a very linear taper 
(response). At first we used inexpensive 10 percent 
tolerance potentiometers as shown in the photos. We 
found when a straight line was drawn, the digitized 
computer-graphics line had a slight waviness. However, a 
later model of the tablet was built using precision linear 
taper 0.5 percent potentiometers that greatly reduced this 
problem. They are mounted so that when the arms are at 
the middle of their range of motion, the shafts of the 
potentiometers are rotated approximately halfway. 
They must never be at their limit. Another condition af- 
fecting accuracy is mechanical rigidity; the arms must be 
free of play and torsion. The working arm length from 
potentiometer to potentiometer and from potentiometer 
to stylus is exactly 7 inches. This measurement is critical 
if the device is to be linear. Notice the longer arm is 
counterbalanced to prevent potentiometer 2 from drag- 
ging on the drawing surface. The counterweight consists 
of a number of metal washers mounted on a bolt. Some 
of the hardware, such as the knurled nuts and stylus 
holder, was borrowed from a pantograph (a device for 



enlarging drawings) that we purchased at the local art 
store. 

Operation and Programming 

The program in listing 1 was written in BASIC and can 
be easily modified for other systems. The main routine 
has two options: Calibration and Draw. During calibra- 
tion, the computer asks the artist to place the stylus at 
position one, where X = — 4 and Y = 0. The artist then 
enters the coordinates —4, 0, and the computer samples 
the voltages from both potentiometers. Then the process 
is repeated for position two, where X = 8 and Y = — 8. 
We found the choice of test points not to be critical, but 
these two provide a good compromise for the physical 
placement of the stylus and the accuracy of the 
trigonometric functions. However, the measurement and 
perpendicularity of the points should be as exact as possi- 
ble. The program now has all the information it requires 
to compute the calibrating factors scale and trans. Once 
the calibration procedure has been done, it does not have 

Text continued on page 86 
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Figure 2: A schematic diagram of the digitizer showing the 
simplicity of the device. The analog voltages provided by the 
potentiometers are stored in a computer after they are put 
through an analog-to-digital converter. 
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Figure 3: A representation of an original drawing after it has 
been digitized and transformed according to a mathematical 
equation of the artist's choosing. 
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16K STATIC RAM $169 64K STATIC RAM $795 



32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $659 



Finally, you can buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors. 

COMPLETELY ASSEMBLED 

These memory boards are not kits, 
nor skeletons— but top quality, high 
performance memories that are 
shipped to you completely assembled, 
bumed-in, socketed, tested and 
insured with one of the industry's 
best warranties. 

SUPERIOR DESIGN & QUALITY 

Memory Merchant's boards are 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 

SHIPPED DIRECT FROM 
STOCK 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 



Prices, 



NO RISK TRIAL 

We are so convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it (intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 

NEW 18 MONTH LIMITED 
WARRANTY! 

The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 
us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 

HOW TO ORDER 

Please send check, money order, 
VISA or MASTERCHARGE (add ICA#) 
with your order. Sorry, no C.O.Dis. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 6% Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 
OEM and DEALER inquiries invited. 

memory 
Will merchant 

14666 Doolittle Drive 

San Leandro, CA 94577 

(415) 483-1008 

terms, specifications subject to change without 
Circle 197 on inquiry card. 



64K RAM, Model MM65K16S 

Cool running operation to 10 MHz 
Ultra low-power consumption 
Fully loaded 64K board draws: 
Typ. 350 Ma. (Max. current 550 Ma.) 
Bank Select Capability 
Extended Addressing Capability 
One 16K submodule equipped with a 
2K window which may be located 
in any of the 2K segments 
2716 (5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 
Four independently addressable 16K 
submodules on one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 
*Cromix is a trademark of Cromemco. 

New 16K (2K X 8) 150ns Static RAM 
Runs on any S-100, 8-bit system 
MPM Conversion Option: Write for details. 

16K RAM, Model MM16K14 

Bank Select Capability 
Extended Addressing Capability 
One 4K segment equipped with IK 

windows 
Four independent 4K X 8 byte 

segments 
Uses field proven 2114 (IK X 4) 
Low-power consumption (Typ. 1.3 Amps) 
Runs on any S-100 8080, 4 MHz 

Z-80 or 5 MHz 8085 system. 

notice. 



Listing 1: A BASIC program that allows calibration of the digitizer and storage of drawing information. 

100 REM ******** 

110 REM * ETCH * 

120 HEM ******** 

130 REM 

140 REM 

ISO DIM X(800)»Y(200)»THETA(2,?),VCAL(2#2),SCALE(2),TRANS(2) 

160 REM INITIALIZE 

170 R s 7.0 

200 REM MAIN LOOP. READ USERS RESPONCE. 

210 INPLJT "CAL UR DRAW",AN3$ 

220 IF ANS$ s "CAL" THEN GOSUB 300 

230 IF ANS$ a "DRAW" THEN GOSUB 600 

240 GO (0 210 

250 REM 

260 REM 

270 REM 

280 REM 

290 REM 

300 REM ******* 

310 REM * CAL * 

320 REM ******* 

33Q FOR IPOSTNsl TO 2 

340 PRINT "SET THE ARMS TO POSTT T ON" , IPOSTN 

350 INPUT "X POSITION IS", XCAL 

360 INPUT "Y POSITION IS", YCAL 

370 REM SAMPLF A/D CONVERTER AND GET VI, V2. 

380 GOSUB 1000 

390 VCALU, IPOSTN) = VI 

400 VCAL(2, IPOSTN) a V2 

410 H s S0R( XCALt? + YCAlt2 ) 

420 PHI * ATN( YCAL / XCAL ) 

430 IF XCAL < AND YCAL >»0 THEN PHI * PI(l.O) f PHI 

440 IF XCAL < AND YCAL < THEN PHI * PI(l.O) + PHI 

450 IF XCAL > AND YCAL < THFN PHI a PK2.0) ♦ PHI 

460 THETA(2, IPOSTN) a 2.0 * A8N( H / ( 2.0 • P ) ) 

470 IHETA(1# IPOSTN) s PHI ♦ ( THETA (2, IPOSTN ) - PIC1.0) ) / 2.0 

480 NEXT IPOSTN 

490 FOR IPOTal TO 2 

500 UENOM a VCAL(IPOT,l) - VCAL(IP0T,2) 

510 SCALE(IPOT) a ( THET A ( IPOT , 1 ) - THETA ( IPOT , 2 ) ) / DENOM 

520 TRANS(IPOT) a ( V(IPOT,l) * THETA ( IPOT, 2) -> 

-VflPOT,?) * THETAdPOT, 1) ) / DENOM 
530 NEXT IPOT 
540 RETURN 
550 REM 
560 REM 
570 REM 
580 REM 
590 REM 

600 REM ******** 
610 REM * DRAW * 
620 REM ******** 

630 REM INITIALIZE BUFFFR INDEX 
640 I a 
650 REM SAMPLE A/D CONVERTER. GET VI, V2. 

Listing 1 continued on page 84 
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TEK 



2200 SERIES 

DUAL TRACE OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 




The scope: Tektronix. 

The performance: extraordinary. 

The price: now just $1100! 



The 2213 is the oscillo- 
scope you've been 
waiting for, from the 
world's largest and most 
respected scope 
manufacturer. 

Its advanced design 
makes possible an un- 
precedented low price for 
quality, performance and 
reliability that are unmis- 
takably Tektronix! 

Now, when you order 
direct via our new toll-free 
order desk, you can take 
delivery on this Tektronix 
oscilloscope for the lowest 
price ever offered! 

The 2213's radical new 
design includes 65% 
fewer mechanical parts, 
fewer circuit boards, 
electrical connectors and 
cabling. Result: a lower 
priceforyou plusfar 
greater reliability. 



Yet performance is pure 
Tektronix: there's 60 MHz 
bandwidth for digital and 
high-speed analog circuits. 
The sensitivity for low signal 
measurements. The sweep 
speeds for fast logic 
families. A complete trigger 
system for digital, analog or 
video waveforms. And new 
high-performance Tektronix 
probes are included! 

2213 PERFORMANCE 
DATA 

Bandwidth: Two channels, 
dc — 60MHzfrom10Vdiv 
to20mVdiv. (50 MHz from 
2mVdivto 10mVdiv). 
Sweep speeds: Sweeps 
from 0.5 s to 50 ns (to 5 
ns/div with X10mag). 
Sensitivity: Scale factors 
from 100 Vdiv(10X probe) 
to 2 mVdiv(1X probe). Ac- 
curate to ± 3%. Ac or dc 
coupling. 



Delayed sweep meas- 
urements: Standard 
sweep, intensified after 
delay, and delayed. 

(Need dual time-base 
performance and timing 
accuracy to ± 1.5%? Ask 

about our 2215 priced at 

$1400.) 

Complete trigger system: 

Modes include TV field, 
normal, vertical mode, and 
automatic; internal, exter- 
nal, and line sources; vari- 
able holdoff. 
Probes: High perform- 
ance, positive attachment. 
10-14 pF and 60 MHz at the 
probe tip. 

The price: Just $1100 
complete*. Order direct 
from Tektronix National 
Marketing Center. Phones 
are staffed by technical 
people who can answer 
your questions about the 



2213. Your direct order in- 
cludes a 15-day return pol- 
icy and full Tektronix 
warranty. 

For 35 years, Tektronix 
has been bringing the 
highest standard of per- 
formance to professionals 
throughoutthe world. 
Now it's easier than ever 
to get your hands on a 
Tek scope! 

ORDER TOLL-FREE 

800-547-1845 

Ask for Department 200 

(In Oregon, Alaska and 
Hawaii; 1-503-627-5402 
collect.) Lines are open 
from8amESTto5pmPST 



'Price FOB Beaverton.OR 



Tektronix 

COMMITTED TO EXCELLENCE 



Copy right ©1982 Tektronix. Inc All rights reserved 122 
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PRODUCED IN THE HEART OF SILICON VALLEY, CALIFORNIA U.S.A. 
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Now— A four station, 

hard disk business computer 

with letter quality printer, 

terminals and get-rolling 

software for less 

than $15 a day.* 



The Altos Business Computer 
Special. The most powerful, 
reliable, easy-to-use system in its 
price range. And Altos backs it up 
with on-site, nationwide sen/ice. 

The hardworking engines of 
our system are the Altos 
ACS8000-10, -12 and -14 com- 
puters. Any one of them can 
cost-effectively hook-up with 
from one to four stations, as 
your needs demand. Their rapid 
access, 10, 20 or 40 MByte 
Winchester hard disks let you file 
from a 3,000 to 12,000 page load. 




MVIPUTEirSPECIAL 




Our get rolling business soft- 
ware package includes multi-user 
systems software, Wordstar" for 
word processing and Microplan ™ 
for business analysis. And when 
you need more, your local Altos 
representative can route you 
through to hundreds of other busi- 
ness and accounting programs, to 
meet virtually any requirement. 
Plus Altos also lets you com- 
municate with other computers, 
mainframes, and even allows 
networking. 

Get on the right track! Join 



thousands of professionals, insti- 
tutions and businesses who rely 
on Altos computer systems. Call 
our toll free number or write 
today for the Altos sales and 
service depot nearest you. 
All aboard! 

Circle 17 on inquiry card. 



*Price approximate and may vary in your area. Daily lease 
based on: $17,000 principal. 20% annual interest. 5-year 
term. Includes: Altos ACS8000-10 computer, letter quality 
printer, four Altos "smart" terminals and get-rolling 
software. Does not include tax. installation, training and 
maintenance. Offer expires February 28. 1982. 
Wordstar is a trademark of MicroPro International Corp. 
Microplan is a trademark of Chang Laboratories. Inc. 

© 1981 Altos Computer Systems 



Packed with 
fresh ideas 
for business 




COMPUTER SYSTEMS 



2360 Bering Drive 
San Jose, California 95131 

800-538-7872 

(In Calif. 800-662-6265) 



Listing 1 continued: 

660 GOSUB 1000 

670 TMETA1 s SCALE f 1 ) * VI ♦ TRANS(l) 

680 THETA? * SCALE(2) * v? ♦ TRANS(?) 

690 PHI « ( PT(l.O) • THETA? ) / 2.0 ♦ THETA1 

700 H s 2.0 * R * STN( THETA2 / 2,0 ) 

710 I s 1 + 1 

750 IF I>200 THEN DO 

730 PRINT "****** RUFFEP FULL ******* 

740 RETURN 

750 DOfcND 

760 X C I ) * H * COS(PHI) 

770 Yd) * H * SINfPHl) 

780 REM CHECK IF KEY HAS RFEN STRUCK. GO TO SUBROUTINE "DUNE". 

790 GOSUB 2000 

800 IF DONE«0 GOTO 660 

807 REM 

810 RETURN 

620 REM 

630 REM 

840 REM 

850 REM 

860 REM 

1000 REM ******* 

1010 REM * A/D * 

1020 REM ******* 

1030 REM THIS ROUTINE IS COMPUTER DEPENDENT AND MUST BE WRITTEN 

1040 REM BY THE PROGRAMMER. EACH TIME IT IS CALLED IT SHOULD SAMPLE 

1050 REM BOTH POTS, GIVING VI AND V?. 2 TO 5 PAIRS PER SECOND IS AN 

1060 REM APPROPRIATE SAMPLING RATE. 

1070 REM * 

1181 REM * 

1090 REM * 

1100 REM * 

1110 REM * 

1120 REM VI x 

1130 REM V2 * 

1140 RETURN 

1150 REM 

1160 REM 

1170 REM 

1180 R£M 

1190 REM 

2000 REM ******** 

2010 REM * DONE * 

2020 REM ******** 

2030 REM THIS SUBROUTINE IS USFD TO TERMINATE THE COLLECTION OF DATA, 

2040 REM IT CHECKS IF THE USER HAS STRUCK A KEY WHICH INDICATES THE 

2050 REM END OF COLLECTION. 

2060 REM IF DONE c THEN CONTINUE SAMPLING. 

2070 REM IF DONE NOT s THEN STOP SAMPLING. 

2080 REM THIS ROUTINE MUST BE SUP D LIED BY THE PROGRAMMER. 

2090 REM * 

2100 REM * 

2110 REM * 

2120 REM * 

2130 REM DONE * 

2140 RETURN 
2150 STOP 

84 February 1982 © BYTE Publications Inc 
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C<iiifiKiiniiinn shown includes two slimline douhle sided, double density drives, 41) M Iiytc Winchester subsystem with l;i|>e back-up. 



The New 8000 SX Micro Computer System With Winchester And Floppy And Tape 



Winchester technology 
brought a tremendous increase 
in capacity, but it also dumped 
a big problem in your lap. 

How to dump all that data? 

Trying to transfer 10 to 40M 
bytes of data between Winchester 
and floppies takes an armload 
of diskettes and a lot of time. 

Cartridge tape is fast, but not 
efficient for random file handling. 

Answer? 



The new 8000 SX Micro 
Computer System with Winchester 
plus Floppy and Tape. It lets you 
back up and restore a single file 
or a complete drive with 
maximum efficiency. 

Choose from 10, 20 and 40M 
by te Winchester subsystems, with 
error detection and correction, 
capable of loading a 20K byte 
system program in less than 
a second. 



The floppy subsystem offers 
up to 1.2M byte per 8" drive. 

The bulk memory subsystem, 
an incremental cartridge tape 
drive, stores up to 17M byte on 
a single cartridge. 

And, of course, the computer 
itself offers proven IMS top per- 
formance and reliability. Compare 
its full 2-year warranty. 

Operating systems include 
CP/M, MP/M, and the incredibly 



powerful TurboDOS. 

For all the facts and the 
location of your nearest IMS 
International dealer, call us today 
at (714) 978-6966. Or write: 




INTERNATIONAL 



We Build Computers As If Your I 
Depended OnlTiem. 

2800 Lockheed Way Careon City NV 89701 
lelex: 910-395-6051 



CP M & MP/M.TM of Digital Research • TurtioDOS, TM of Software 2000 • FMS-80.TM of WR Associates • WORDSTAR, TM of MICROPRO -ACCOUNTING PLUS, TM of SOFTWARE DIMENSIONS 
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Photo 3: The finished acrylic-on-canvas work. 



Text continued from page 78: 

to be repeated unless the geometry or batteries are 
changed. 

The Draw option collects and digitizes the voltages 
from the potentiometers as the artist draws a figure. A 
sampling rate of four points per second (a point con- 
sisting of two samples, V x and V 2 ) was found experimen- 
tally to be an appropriate rate for the A/D converter. 
The voltages are converted to the coordinates X, Y. The 
program continues in a loop, collecting data until one of 
two events occurs: the user strikes the return key (the 
program branches out of the loop through the subroutine 
DONE, which reads the key) or the buffer is full (the pro- 
gram branches out). 

Remember that pivot 2, analogous to the human 
elbow, should not be extended beyond 180 degrees; to do 
so will cause erroneous results. However, this limitation 
will not cause any restriction in drawing. 



The program in listing 1 is an example of how to pro- 
gram the graphics tablet; it is up to the programmer to 
decide how to use the coordinates. Most likely he will 
display them on the video terminal. 

Results 

Figure 3 shows a typical drawing produced using the 
graphics tablet. Enrique Castro-Cid drew the original 
figure by hand and then digitized the coordinates using 
the graphics tablet. Once the points were stored in the 
computer, the drawing was transformed using the 
mathematical function (Z + i/Z). The new coordinates 
were plotted on a Tektronix 4001 graphic terminal. The 
completed acrylic-on-canvas work is shown in photo 3. 

We have found the graphics tablet has eliminated the 
bottleneck of digitizing our drawings. The system has 
developed into a good man-machine partnership, allow- 
ing each to do what it does best. ■ 



86 February 1982 © BYTE Publications Inc 



Circle 191 on inquiry card. 







In an age when new standards are constantly emerging, 
one disk consistently meets or exceeds them all. 

Maxell Jhe Gold Standard. 



Not all disks are created equal. Some are better 
than others. To find out what's best for you, look for 
Maxell disks. They now carry the Gold Standard 
symbol of quality. It's your assurance Maxell disks 
meet or exceed every definition of quality. No matter 
who establishes it. We've earned this universal supe- 
riority by never relaxing our 
uniquely demanding quality 
control. Every aspect of manu- 
facturing is checked, then 
checked again. 

Your benefits are many. 
Take the perpetual problem of 
drop-outs. A drop-out is a tiny 
defect that wastes time and 
degrades computer accur- 
acy and performance. Now 
that you understand what a 
drop-out is, forget it. Maxell 
disks don't have any. Each 
disk comes to you certified 



drop-out free at the time of manufacture. You can 
depend on this quality protecting your valuable 
programs and programming time, indefinitely. 
We've run disks over ten million passes under 
conditions designed to find weak points and wear. 
We couldn't. And you won't. 

There is a Maxell disk for the 

floppy system you use, or plan 

to use. Check your computer's 

instructions. Or write for our 

maxBl I complete, highly informative 

■I"?* *'* I brochure. 

When you set the Gold 
Standard as your level of 
quality, you'll benefit from 
improved disk performance, 
immediately. Bank on it. 






maxell 



Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J. 07074, 201-440-8020 



Performance. 
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For more information on these products and other business, industrial, 
and scientific computing solutions, contact your nearest CompuPro systems center. 



Hew! 

Disk 2 DMA Hard Disk Controller 

8086/67 Co-Processor 




omouPro 




CompuPro is a division of Godbout Electronics, Oakland Airport, CA 9461 4-0355 41 5-562-0636 



CompuPro means performance, 

quality, reliability. 




There is no need to moke the best of slow memory, slow processors, and me-too 
engineering: CompuPro delivers answers for the toughest business, scientific, and 
industrial computing problems. Backed by a one year limited warranty (two years for 
boards qualified under the Certified System Component high-reliability program), 
CompuPro system components ore the leading choice of systems integrators world- 
wide. 

When you depend on your computer, choose a computer on which you can 
depend... IEEE 696/S- 100 from CompuPro. 

DlSk A . High Performance DMA Floppy Disk Controller. $495 A/T, $595 CSC. C/PM® 2.2 $ 1 75, C/PM®86 $300. 

SyStem JlippOrt 1 • Battery clock/ calendar, dual interrupt controllers; power fail interrupt; RS-232C port; 
3timers. $395 A/T, $495 CSC. Options: 4 MHz 951 1 A or 9512 $195. 4K RAM/ ROM. 

CPU Z. Z80® 4 MHz $295 A/T, 6MHz $395 CSC. 

CPU 8085/8088 Dual PrOCeSSOr. Executes 8 and 16 software. 6MHz$425A/T, $525 CSC. 

High Speed Static Memory. 

RAM 20. Extended addressing or bank select. RAM 20-8K: $210 A/T, $280 CSC. -16K: $285 A/T, $355 CSC. -24K: 
$355 A/T, $425 CSC. -32K; $425 A/T, $495 CSC. 

RAM 17. Ultra low power (1.6 Watts typical for 64K). RAM 17-48K: $650 A/T, $750 CSC. -64K: $795 A/T, $895 CSC 
RAM 16. 64K X 8 or 32K X 1 6. $895 A/T, $995 CSC. 
RAM21.128KX8or64KX16. $1695 A/T, $1895 CSC 

M-Drive. 

Runs CompuPro RAM under CP/M 2.2 to eliminate dish waits. Includes RAM and M-Drive software. Requires 6MHz or 
faster CPU 8085/88, Disk 1 , and System Support 1 . Return CompuPro CP/M master disk and CPU 8085/88 for 
modification. 128K M-Drive: $1590 A/T; 256K M-Drive: $3100 A/T. 

Interfaces. 

Interfacer 1 : Two RS-232C ports, full handshake and selectable Baud rates. $249 A/T, $324 CSC. 
Interfacer 2» Three full duplex parallel ports plus one serial port. $249 A/T, $324 CSC. 
Interfacer 3-5i 2 sync/async, 3 async RS-232C ports. $599 A/T, $699 CSC. 

Interfacer 3-8: 2 sync/async, 6 async RS-232C ports with full handshake, software programmable Baud rates, 
mare. $699 A/T, $849 CSC. 

Enclosure 2. 

Rugged metal construction, constant voltage power supply, 20 slot high speed motherboard (fully shielded and 
terminated), quiet fan, line filter, more. Desktop model $825, Rack mount $895. 

Documentation. 

"CompuPro Product User Manuals: 1975-1980". 250+ page book includes Interfacers 1 and 2, CPU Z, CPU 8085/88, 
and all products released prior to 1981 . $20. "CompuPro Product User Manuals Vol. 2". 300+ page book includes 
Interfacer 3, Disk 1 , System Support 1 , product updates and more. $25. 

CP/M is o registered trademark of Digital Research Z90 is a registered trademark of Zilog 



™ fmrnm 

division 

ELECTRONICS 



CompuPro 




OAKLAND AIRPORT, CA 9461 4-0355 (41 5)562-0636 

Your authorized CompuPro soles center specializes in business, industrial, and scientific computing. Call 41 5-562-0636 for the nome of the soles center 
nearest you, or for placing factory direct VISA® /Mastercard® orders. Prices shown do not Include tax, shipping charges, or dealer installation /support 
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The Atari Tutorial 

Part 6: Atari BASIC 



Lane Winner 

Atari Inc. 

1265 Borregas Ave. 

POB 427 
Sunnyvale, CA 94086 



Atari BASIC is like other BASIC 
languages in that it is interpreted, 
which means that programs can be 
run when they are entered without in- 
termediate stages of compilation and 
linking. The Atari BASIC interpreter 
resides in an 8K-byte ROM (read- 
only memory) cartridge in the left slot 
of the computer. It encompasses ad- 
dresses A000 through BFFF hexa- 
decimal. You must have at least 8K 
bytes of RAM (random-access 
read/write memory) to use Atari 
BASIC. 

Strengths and Weaknesses 

To use Atari BASIC effectively, 
you must know its strengths and 
weaknesses. With this information, 
programs can be written that make 
good use of its assets and features. 

The strengths of Atari BASIC are: 

• It supports the operating system 
graphics. Simple BASIC statements 

This article appears in slightly different form 
in De Re Atari, which is published by Atari, 
Inc. , and is reproduced with its express permis- 
sion. 



can be used to display graphics infor- 
mation on the screen. 

• It supports the hardware. BASIC 
statements such as SOUND, STICK, 
and PADDLE are simple interfaces to 
the hardware of the computer. 

• It has a simple interface to 
assembly-language routines through 
the USR function. 

• The BASIC interpreter is in ROM. 
This prevents accidental modification 
of the interpreter by the user pro- 
gram. 

• It supports the Atari disk operating 
system (DOS). Specialized calls such 
as NOTE and POINT (in DOS 2.0S) 
allow the user to randomly access a 
disk through the disk operating 
system. 

• It offers peripheral support. Any 
peripheral recognized by the 
operating system can be accessed 
from a BASIC program. 

The weaknesses of Atari BASIC 
are: 

• It gives no support of integers. All 
numbers are stored as 6-byte binary- 
coded-decimal (BCD) floating-point 
numbers. 



• Mathematical operations are slow. 
Since all numbers are 6 bytes long, 
math operations become rather slow. 

• It does not allow string arrays. 
Only one-dimensional strings can be 
created. 

How Atari BASIC Works 

The workings of the BASIC inter- 
preter are summarized as follows: 

1. BASIC gets a line of input from the 
user and converts it into a token- 
ized form. 

2. It then puts this line into a token 
program. 

3. This program is then available for 
execution. 

The details of these operations are 
discussed in the following four sec- 
tions: 

• The Tokenizing Process 

• The Token File Structure 

• The Program Execution Process 

• System Interaction 

The Tokenizing Process 

In simple terms, the tokenization of 
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a line of code in BASIC looks like 
this: 

1. BASIC gets a line of input. 

2. It then checks for legal syntax. 

3. During syntax checking, the line is 
tokenized. 

4. The tokenized line is moved into 
the token program. 

5. If the line is in immediate mode, it 
is executed. 

To better understand the tokeniz- 
ing process, some terms must first be 
defined: 

Token — An 8-bit byte containing a 
value that corresponds to a BASIC 
keyword or element of syntax. 

Statement — A complete "sentence" of 
tokens that causes BASIC to per- 
form a meaningful task. When 
listed on the same line, statements 
are separated by colons. 

Line — One or more statements 
preceded either by a line number in 
the range of to 32,767, or an 



immediate-mode line with no line 
number. 

Command — The first executable 
token of a statement that tells 
BASIC to interpret the tokens that 
follow in a particular way. 

Variable — A token that is an indirect 
pointer to its actual value; this is 
done so that the value can be 
changed without changing the 
token. 

Constant — A 6-byte BCD value pre- 
ceded by a special token. This 
value remains unchanged through- 
out program execution. 

Operator — Any one of 46 tokens that 
in some way move or modify the 
values that follow them. 

Function — A token that returns a 
value to the program when ex- 
ecuted. 

EOL — An end-of-line character that 
has the value 9B hexadecimal. 

BCD — Binary-coded decimal. This 
refers to a number that uses the 
6502 microprocessor's decimal 
mode. 




New CAPO CAX\\ Deskto p 

Multi-Terminal Business 

Computer/Word | Processor 

Do your payables and receivables 
type letters and jffint reports . ; . all at thfe same time! 
CADO'S Data & Word Processor.TWX & telex commu- / 
nications, and Just Ask™ inquiry system do it alb, / 
Off-the-shelf software, self-teaching tutorials & / 
Mini-Winchester high capacity disk drives I /I 
are available, of course. Write now for J/ 
free color brochure. '] 




£-, _Lj_li0^r_y 



BASIC begins the tokenizing pro- 
cess by getting a line of input. This in- 
put will be obtained from one of the 
handlers of the operating system. 
Normally, it is from the screen editor; 
however, with the ENTER command 
(which merges new program lines 
with an existing program), any device 
can be specified. The call BASIC 
issues is a GET RECORD command, 
and the data returned are ATASCII 
information terminated by an EOL. 
(ATASCII is a modified ASCII code 
used to represent characters and sym- 
bols within the Atari computers.) 
These data are stored by a part of the 
Atari operating system called the cen- 
tral I/O utility (CIO) into the BASIC 
input line buffer from locations 580 to 
5FF hexadecimal. 

After the record is returned, the 
syntax-checking and tokenizing pro- 
cesses begin. First, BASIC looks for a 
line number. If one is found, it is con- 
verted into a 2-byte integer. If no line 
number is present, the computer is 
assumed to be in immediate mode 
and the line number 8000 hexa- 
decimal is assigned to it. These are the 
first two tokens of the tokenized line. 
This line is built in the token output 
buffer, which is 256 bytes long, and 
resides at the end of the reserved 
operating system RAM. 

The next token is a dummy byte 
reserved for the byte count (or offset) 
from the start of this line to the start 
of the next line. Following this is 
another dummy byte for the count of 
the start of this line to the start of the 
next statement. These values are set 
when tokenization is complete for the 
line and the statement, respectively. 
The use of these values is discussed 
later in the program execution pro- 
cess section. 

BASIC now looks for the com- 
mand of the first statement of the in- 
put line. A check is made to deter- 
mine if this is a valid command by 
scanning a list of legal commands in 
ROM. If a match is found, the next 
byte in the token line becomes the 
number of the entry in the ROM list 
that matched. 

If at any time an error is found, a 
syntax error token is assigned to that 
byte and BASIC stops tokenizing, 
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SANYO MONITORS 



When you're 
ready to 
stop playing 
around. 



Maybe your home TV was 
OK as a display when all you were 
concerned with was blasting 
Ningons. 

But if you spend more than 
a couple of hours in front of your 
TV screen, you'll start to pay the 
price in eyestrain. Maybe even 
headaches. 

It's not worth it. Mot when 
you can get a 5anyo data moni- 
tor that's specifically designed 
for long-term, day-in, day-out use. 
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Compare display quality of a 

typical home T\J (left) with a 

5anyo professional monitor (right). 

5anyo monitors have been 
the industry standard for as long 
as there's been a personal com- 
puter industry— in fact they're 
recommended by computer 
dealers and manufacturers alike. 
That's because when you buy a 
5anyo, you're notjust getting a 
stripped-down TV set. You're 
getting a truly professional dis- 
play system. 

5anyo offers a complete 
selection of monitors for any ap- 
plication. You can choose from 




® 



9" models with either 
white or easy-on-the-eyes green 
phosphors. Or a sleek new 12" 
model with a special anti-reflec- 




tive screen (green or white), and 
an optional desk stand with ad- 
justable tilt. If color graphics are 
your thing, check our 13" full- 
color models— one with TV- 
compatible video input and a 
new ultra-high resolution RGB 
model for computers like the 
IBM, MEC and Apple III. 

Visit your computer 
dealer and find out how much 
better things look on a real, 
professional monitor from 
5anyo. 

Anything less isjust 
playing around. 



© 1982 5anyo Electric, Inc 



Communications Products Division 
5anyo Electric Inc., 1200 W. Artesia Blvd., Compton, CA 90220 (213) 537-5830 

Circle 314 on inquiry card. 



copies the rest of the input buffer in 
AT ASCII format to the token output 
buffer, and prints the error line. 

Assuming a good line, one of seven 
items can follow the command: a 
variable, a constant, an operator, a 
function, a double quote, another 
statement, or an EOL. BASIC tests to 
see if the next input character is 
numeric. If not, it compares that 
character and those following against 
the entries of the variable name table. 
If this is the first line of code entered 
in the program, no match will be 
found. The characters are then com- 
pared against the function and 
operator tables. If no match is found 
there, BASIC assumes that this is a 
new variable name. Since this is the 
first variable, it will be assigned the 
first entry in the variable name table. 
The characters are copied out of the 
input buffer and stored into the name 
table with the most significant bit 
(MSB) set to a logical 1 on the last 
byte of the name. Eight bytes are then 
reserved in the variable value table 
for this entry. (See the discussion of 



the variable value table in the next 
section.) 

The token that ends up in the 
tokenized line is the variable number 
minus one with the MSB set. Thus, 
the token of the first variable entered 
would be hexadecimal 80, the second 
would be hexadecimal 81, and so on 
up to hexadecimal FF, for a total of 
128 unique variable numbers. 

If a function is found, its entry 
number in the operator function table 
is assigned to the token. Functions re- 
quire certain sequences of param- 
eters; these are contained in syntax 
tables. If they are not matched, a syn- 
tax error will result. 

If an operator is found, a token is 
given its table entry number. Since 
operators can follow each other in a 
rather complex fashion (such as 
multiple parentheses), the syntax 
checking of them is a bit complicated. 

In the case of the double quotes, 
BASIC assumes that a character 
string is following, assigns a hexa- 
decimal OF to the output token, and 
reserves a dummy byte for the string 



length. The characters are moved 
from the input buffer into the output 
buffer until the second set of quotes is 
found. The string-length byte is then 
set to the character count. 

If the next characters in the input 
buffer are numeric, BASIC converts 
them into a 6-byte BCD constant. A 
hexadecimal 0E token is put in the 
output buffer, followed by the 6-byte 
constant. 

When a colon is encountered, a 
hexadecimal 14 token is inserted in 
the output buffer, and the offset from 
the start of the line is stored in the 
dummy byte that was reserved for the 
count to the start of the next state- 
ment. At this point, another dummy 
byte is reserved and the process goes 
back to get a command. 

When the EOL is found, a hexa- 
decimal 16 token is stored and the off- 
set from the start of the line is put in 
the dummy byte for the line offset. At 
this point, tokenization is complete 
and BASIC moves the token line into 
the token program. First, it searches 
the program for that line number. If 



DATAFACE GRQ SERIES INTERFACE 

TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 




TheDatafaceGRQ-11 Inter- 
face expandsyourOlympJaES 
Series electronic typewriter 

into a letter press quality printer for your personal or busi- 
ness computer. And, you still have a fully featured electronic 
typewriter— two machines in one. 

The GRQ Series Interface features: 

1. Standard EIA RS-232-C Serial Interface and Parallel 
(Centronics compatible). 

2. Standard asynchronous ASC11 code, 7 bit data; 1 start 
bit; accommodates 1 or 2 stop bits automatically; accom- 
modates odd, even or absence of parity bit. 

3. Fifty thru 9600 Baud data rate options. 

4. Two K buffer; supports X-on, X-off protocol as well as 
RTS signals. 



5. Circuit board is installed in- 
side typewriter back panel 
along side logic board. The 

connection between boards accomplished by 40 pin 

jumper cable using existing socket. No soldering required. 

Power is provided to the GRQ thru two pins of the 40 lead 

cable. Installation in 10 minutes. 

GRQ-10 — CALL FOR SPECIAL 
WHOLESALE PRICE. 
SUGGESTED RETAIL $349,50. 

□ATPiFflCE inc. 
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2372 A WALSH AVE., SANTA CLARA, CA 95050 

(408) 727-6704 
Circle 101 on inquiry card. 




Our drives feature excellent engineering, and 
alii of the advanced performance features you've 
come %0 expect from the nation's leading disk 
drive manufacturers. All systems are completely 
burned-in and tested. And, you'll see at least 
five quality assurance stamps on each and every 
drive, which is how we make sure our drives 
will run and will continue to run past our 
optional two year e ended warranty. 

Our drive packages start at $250.00 and in- 
clude a comprehensive operations manual and 
an attractive static free, dust free cover. 



Systems available for Altos , 1 Apple™ , Atari , 
Heath™, North Star™, S-100, 2 TRS-80™ (Model 
I, II, III. Color), Zenith™, 

If one of our drives fails to meet your highest 
expectations of how trouble free and reliable a 
disk drive can be, then return it to us for a 
complete refund/ 

So, before you buy another drive, take a test 
drive with one of ours. We're sure that you'll 
findTRAXXtobethe 
finest. 

IT'S GUARANTEED! 



vmat 



Circle 360 on inquiry card. COMPUTER CORPORATION 



Call our toll-free TRAXX LINE: 1-800-621-3102. In Illinois, call: (312) 987-1024. 10AM-6PM CST. 
Monday thru Friday. * For full refund drives must be returned within 10 days of purchase. 



the same number is found, the com- 
puter replaces the old line with the 
new one. If it is not found, the com- 
puter inserts the new line in the cor- 
rect numerical sequence. In both 
cases, the data following the line are 
moved either up or down in memory 
to allow for an expanding and con- 
tracting program size. 

BASIC now checks to see if the 
tokenized line is an immediate-mode 
line. If so, that line is executed 
according to the methods described in 
the interpretive process; if not, 
BASIC goes back to get another line 
of input. 

If at any time during the tokenizing 
process the length of the token line 
exceeds 256 bytes, an Error 14 
message (line too long) is sent to the 
screen and BASIC goes back to get 
the next line of input. 

An example line of input and its 
token form are shown in figure 1. 
Table 1 shows the token values for 
Atari BASIC. 

The Token File Structure 

The token file contains two major 
segments: a group of zero-page 
pointers that point into the token file, 
and the actual token file itself. The 
zero-page pointers are 2-byte values 
that point to various sections of the 
token file. There are nine 2-byte 
pointers in locations 80 to 91 hexa- 
decimal. The textbox on page 112 
gives a list of the pointers and the sec- 
tions of the token file they reference. 

The Program Execution Process 

Executing a line of code involves 
reading the tokens created during the 



THE LINE: 



tokenization process. Each token has 
a particular meaning that causes 
BASIC to execute a specific series of 
operations. The method of doing this 
requires BASIC to get one token at a 
time from the token program and 
process it. Since the token is an index 
into a jump table of routines, a 
PRINT token points indirectly to a 
PRINT processing routine. When that 
processing is complete, BASIC 
returns to get the next token. The 
pointer used to fetch each token is 
called STMCUR and is at locations 
8 A and 8B hexadecimal. 

The first line of code executed in a 
program is the immediate-mode line. 
This is usually a RUN or GOTO. In 
the case of the RUN, BASIC gets the 
first line of tokens from the statement 
table (tokenized program) and pro- 
cesses it. If all the code is in-line, 
BASIC merely executes consecutive 
lines. 

If a GOTO is encountered, the line 
to go to must be found. The state- 
ment table contains a partially linked 
list of line numbers and statements. 
The lowest line number is first, 
followed by increasing line numbers 
up to the largest. If a line somewhere 
in the middle of the table is needed, 
the following process occurs. 

The address of the first line is found 
in the STMTAB pointer at hexa- 
decimal 88 and 89. This is stored in a 
temporary pointer. The first 2 bytes 
of the first line are its line number. 
This number is compared to the re- 
quested line number. If the first 
number is less, BASIC gets the next 
line by adding the third byte of the 
first line to the temporary pointer. 



10 LET X = l : PRINT X 



ITS TOKENIZED REPRESENTATION: 

0A 00. 13 OF 06 80 20 0E 40 01 00 00 00 00 14 13 20 80 16 



LINE 10 
LINE OFFSET — 
STATEMENT OFFSET— J 

"LET" TOKEN — 



t t t t 1 " 



J t t t t t 



BCD ENCODING OF 
THE NUMBER 1 



I— TOKEN FOR 

NUMERIC CONSTANT 

1 — " = " TOKEN 



END-OF-LINE 
TOKEN 



L— PRINT TOKEN 

L- STATEMENT OFFSET 

— END-OF- STATEMENT TOKEN 



Figure 1: A line of Atari BASIC in tokenized form. The tokenized form of the line is the 
one stored in memory. 



Visit Your Heathkit 
Electronic Center* 

where Heath /Zenith Products are 
displayed, sold and serviced. 



PHOENIX.AZ 

2727 W. Indian School Rd. 

602-279-6247 

ANAHEIM, CA 

330 E. Ball Rd. 

714-776-9420 

CAMPBELL, CA 

2350 S. Bascom Ave. 

408-377-8920 

EL CERRIT0, CA 

6000 Potrero Ave. 

415-236-8870 

LA MESA, CA 

8363 Center Dr. 

714-461-0110 

LOS ANGELES, CA 

2309 S. Flower St. 

213-749-0261 

POMONA, CA 

1555 N.Orange Grove Ave. 

714-623-3543 

REDWOOD CITY, CA 

2001 Middlefield Rd. 

415--365-8155 

SACRAMENTO, CA 

1860 Fulton Ave. 

916-486-1575 

WOODLAND HILLS, CA 

22504 Ventura Blvd. 

213-883-0531 

DENVER, CO 

5940 W. 38th Ave. 

303-422-3408 

AV0N.CT 

395 W. Main St. (Rt. 44) 

203-678-0323 

HIALEAH, FL 

4705 W. 16th Ave. 

305-823-2280 

PLANTATION, FL 

7173 W. Broward Blvd. 

305-791-7300 

TAMPA, FL 

4019 W.Hillsborough Ave. 

813-886-2541 

ATLANTA, GA 

5285 Roswell Rd. 

404-252-4341 

CHICAGO, IL 

3462-66 W. Devon Ave. 

312-583-3920 

DOWNERS GROVE, IL 

224 Ogden Ave. 

312-852-1304 

INDIANAPOLIS, IN 

2112 E. 62nd St. 

317-257-4321 

MISSION, KS 

5960 Lamar Ave. 

913-362-4486 

LOUISVILLE, KY 

12401 Shelbyville Rd. 

502-245-7811 

KENNER.LA 

1900 Veterans 

Memorial Hwy. 

504-467-6321 

BALTIMORE, MD 

1713 E. Joppa Rd. 

301-661-4446 

ROCKVILLE, MD 

5542 Nicholson Lane 

301-881-5420 

PEAB0DY, MA 

242AndoverSt. 

617-531-9330 

WELLESLEY, MA 

165 Worcester Ave. 

617-237-1510 

DETROIT, Ml 

18645 W. Eight Mile Rd. 

313-535-6480 

E. DETROIT, Ml 

18149 E. Eight Mile Rd. 

313-772-0416 

HOPKINS, MN 

101 Shady Oak Rd. 

612-938-6371 

ST. PAUL, MN 

1645 White Bear Ave. 

612-778-1211 



BRIDGET0N.M0 

3794McKelveyRd. 
314-291-1850 

OMAHA, NE 

9207 Maple St. 
402-391-2071 
ASBURYPARK.NJ 
1013 State Hwy. 35 
201-775-1231 
FAIR LAWN, NJ 
35-07 Broadway (Rt. 4) 
201-791-6935 
AMHERST, NY 
3476 Sheridan Dr. 
716-835-3090 

JERICHO, L.I. NY 

15 Jericho Turnpike 
516-334-8181 

ROCHESTER, NY 

937 Jefferson Rd. 
716-424-2560 

N. WHITE PLAINS, NY 

7 Reservoir Rd. 
914-761-7690 
CLEVELAND, OH 
28100 Chagrin Blvd. 
216-292-7553 

COLUMBUS, OH 

2500 Morse Rd. 
614-475-7200 

TOLEDO, OH 

48 S. Byrne Rd. 
419-537-1887 
WOODLAWN OH 
10133 Springfield Pike 
513-771-8850 
OKLAHOMA CITY, OK 
2727 Northwest 
Expressway 
405-848-7593 

PORTLAND, OR 

-see Vancouver, WA 

FRAZER, PA 

630 Lancaster Pike 
(Rt. 30) 
215-647-5555 

PHILADELPHIA, PA 

6318 Roosevelt Blvd. 
215-288-0180 

PITTSBURGH PA 

3482 Wm. Penn Hwy. 
412-824-3564 

WARWICK, Rl 

558 Greenwich Ave. 

401-738-5150 

DALLAS, TX 

2715 Ross Ave. 

214-826-4053 

FORT WORTH, TX 

6825-A Green Oaks Rd. 

817-737-8822 

HOUSTON, TX 

1704 W. Loop N. 

713-869-5263 

SAN ANTONIO, TX 

7111 Blanco Road 

512-341-8876 

MIDVALE, UT 

58 East 7200 South 

801-566-4626 

ALEXANDRIA, VA 

6201 Richmond Hwy. 

703-765-5515 

VIRGINIA BEACH, VA 

1055 Independence Blvd. 

804-460-0997 

SEATTLE, WA 

5058th Ave. N. 

206-682-2172 

TUKWILA.WA 

15439 53rd Ave. S. 

206-246-5357 

VANCOUVER, WA 

516 S.E.Chkalov Drive 

206-254-4441 

MILWAUKEE, Wl 

5215 W. Fond du Lac 

414-873-8250 



•Units of Veritechnology Electronics Corp. CP-199R3 
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FREE CATALOG OF 
COMPUTERS AND SOFTWARE 

► Easy-tobuild Heathkit* • Fully assembled Zenith • Wordprocessing - accounting 
Computers for hobbyists Data Systems Computers - Super-Calc™ - small business 

► Typewriter-quality printers, for business applications 

smart video terminals • Heath User's Group library of 500 • Self-study courses for 

» Reliable service, friendly advice programs for home, work or play writing.your own programs 

HEATH/ZENITH 



Your strong partner 

IZI Yes, send me my free Heathkit Catalog. I am not currently receiving one. 

name 



address 
city 



state zip 



Byte 334-869 PC- 143 



FREE 

HEATHKIT 
CATALOG 

HEATH COMPANY 

Benton Harbor, Ml 49022 






PLACE 

STAMP HERE 

Post Office 

will not 

deliver mail 

without postage 









CLEAR. QUICK. QUIET. 

ALL THREE, ONLY $1,095.' 



You get sharp, easy-to-read printouts. You get them fast, 
over 150 characters per second, from a printer that's loaded 
with convenience features. 

The Heath/Zenith 25 Printer is a heavy-duty, high-speed, 
dot matrix printer. It produces up to 300 lines per minute with 
whisper-quiet smoothness. The entire 95-character ASCII 
set prints in upper case and lower case with descenders, in 
a 9 x 9 matrix. All functions and timing are microprocessor- 
controlled. 

The features described below tell only part of the story. You 
have to see it in action to know how good it really is. 



Pick the store nearest you from the list at left. And stop in 
today for a demonstration of the Heath/Zenith 25 Printer. If 
you can't get to a store, send $1 .00 for the new Zenith Data 
Systems Catalog of assembled commercial computers 
and also receive free the latest Heathkit Catalog. Write 
Heath Co., Dept. 334-864, Benton Harbor, Ml 49022. 



HEATH/ZENITH 



Your strong partner 



Adjustable tractor-feed 
width with dual sets 
of tractors for smooth, 
bi-directional paper 
movement. Adjustable 
vertical and horizontal 
tabs. 



Character pitch is hard- 
ware or software-select 
ableat10,12,13.2and 
16.5 characters per 
inch, for a maximum of 
222 characters per line. 
That gives you great 
flexibility in setting 
up forms. 



Standard RS-232C 
interfacing for compati- 
bility with most systems. 
Also 20mA current loop 
serial interface. 



Uses standard edge- 
punched papers in 
single or multiple forms 
orfanfold. 



Software- or hardware- 
selectable baud rates 
at 110, 150, 300, 600, 
1200, 4800 and 9600. 




Character set includes 
33 block graphic 
characters for charts 
and graphs. 



Heavy-duty construc- 
tion for reliable opera- 
tion and long life under 
daily use. 



Convenient cartridge 
ribbon for quick, no- 
mess replacement. 



Completely enclosed 
cabinet muffles sound 
for quiet operation. 



Special detectors tell 
you when you're out 
of paper or when paper 
jams. 



*ln kit form, F.O.B. Benton Harbor, Ml. Also available completely assembled and 
tested at S1.595. Prices and specifications are subject to change without notice. 



CP-204A 





(a) 




(b) 




(c) 






Commands 




Operators 




Functions 


Hexa- 




Hexa- 




Hexa- 






decimal 


Decimal Meaning 


decimal 


Decimal Meaning 


decimal 


Decimal 


Meaning 


00 


REM 


0E 


14 [numeric constant] 


3D 


61 


STR$ 


01 


1 DATA 


OF 


15 [string constant] 


3E 


62 


CHR$ 


02 


2 INPUT 


10 


16 [not used] 


3F 


63 


USR 


03 


3 COLOR 


11 


17 [not used] 


40 


64 


ASC 


04 


4 LIST 


12 


18 


41 


65 


VAL 


05 


5 ENTER 


13 


19 $ 


42 


66 


LEN 


06 


6 LET 


14 


20 : [statement end] 


43 


67 


ADR 


07 


7 IF 


15 


21 ; 


44 


68 


ATN 


08 


8 FOR 


16 


22 [line end] 


45 


69 


COS 


09 


9 NEXT 


17 


23 GOTO 


46 


70 


PEEK 


0A 


10 GOTO 


18 


24 GOSUB 


47 


71 


SIN 


OB 


11 GO TO 


19 


25 TO 


48 


72 


RND 


OC 


12 GOSUB 


1A 


26 STEP 


49 


73 


FRE 


OD 


13 TRAP 


1B 


27 THEN 


4A 


74 


EXP 


OE 
OF 


14 BYE 

15 CONT 


1C 
1D 


28 # 




4B 
4C 


75 
76 


LOG 
CLOG 


29 < = 




10 


16 COM 


1E 


30 <> 


[numeric 


4D 


77 


SQR 


11 


1 7 CLOSE 


1F 


31 > = 


comparison] 


4E 


78 


SGN 


12 


18 CLR 


20 


32 < 




4F 


79 


ABS 


13 


19 DEG 


21 


33 > 




50 


80 


INT 


14 
15 


20 DIM 

21 END 


22 
23 


34 




51 
52 


81 
82 


PADDLE 
STICK 


35 




16 


22 NEW 


24 


36 


53 


83 


PTRIG 


17 


23 OPEN 


25 


37 + 


54 


84 


STRIG 


18 


24 LOAD 


26 


38 








19 


25 SAVE 


27 


39 / 








1A 


26 STATUS 


28 


40 NOT 








1B 


27 NOTE 


29 


41 OR 








1C 


28 POINT 


2A 


42 AND 








1D 


29 XIO 


2B 


43 ( 








1E 


30 ON 


2C 


44 ) 








1F 


31 POKE 


2D 


45 = [arithmetic assignment] 








20 
21 


32 PRINT 

33 RAD 


2E 
2F 


46 = [string assignment] 








47 < = 




22 


34 READ 


30 


48 <> 










23 


35 RESTORE 


31 


49 > = 


[string 








24 


36 RETURN 


32 


50 < 


comparison] 








25 


37 RUN 


33 


51 > 










26 
27 


38 STOP 

39 POP 


34 
35 


52 










53 + — . 


- [unary 


28 


40 ? 


36 


54 ■ — operators] 








29 


41 GET 


37 


55 ( [string left parenthesis] 








2A 


42 PUT 


38 


56 ( [array left parenthesis] 








2B 


43 GRAPHICS 


39 


57 ( [DIM array left parenthesis] 








2C 


44 PLOT 


3A 


58 ( [function left parenthesis] 








2D 


45 POSITION 


3B 


59 ( [DIM string left parenthesis] 








2E 


46 DOS 


3C 


60 , [array comma] 








2F 


47 DRAWTO 












30 


48 SETCOLOR 












31 


49 LOCATE 












32 


50 SOUND 












33 


51 LPRINT 












34 


52 CSAVE 












35 


53 CLOAD 












36 


54 [IMPLIED LET] 












37 


55 ERROR— 
[SYNTAX] 












Table 1: 


A table of token values for 


Atari BASIC. Table la shows the interpretation of a give 


n value as a 


BASIC command token. 


Table lb shows the interpretation o) 


: a value as a BASIC operator token. Table 1c shows the 


interpretation of a value as a BASIC 


function 


token. The interpretation o 


f a token value 


varies with its position in the line. 
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8086 Super-micro 

8 Mhz. - 16-bit - S-100 bus - 128K 70 nsec. RAM 

Computer Benchmarks - All systems running the same BASIC program. 



Manufacture - Model 


Class 


Operating 


Language 


Run Time 






System 


(Type*) 


(Seconds) 


IBM 3033 


Mainframe 


VS2-10RVYL 


Stanford BASIC 


10 


Seattle Computer System 2 


Micro 


MS-DOS 


Microsoft BASIC (C) 


33 


Digital Equipment PDP 11/70 


Mini 


n/a 


BASIC (I) 


45 


Prime 550 


Mainframe 


PRIMOS 


BASIC V16.4 (I) 


63 


Digital Equipment PDP- 10 


Mainframe 


TOPS- 10 


BASIC (I) 


65 


IBM System 34 


Mainframe 


Release 05 


BASIC (I) 


129 


TE1 System 48 


Micro 


MAGIC 1.0 


Microsoft BASIC (C) 


178 


Hewlett-Packard HP3000 


Mini 


Time Share 


BASIC (I) 


250 


Seattle Computer System 2 


Micro 


MS-DOS 


Microsoft BASIC (I) 


310 


Alpha Micro AM- 100 /T 


Micro 


AMOS 4.3a 


Alpha BASIC (SC) 


317 


Digital Equipment PDP 11/45 


Mini 


n/a 


BASIC (I) 


330 


Data General NOVA 3 


Mini 


Time Share 


BASIC 5.32 


517 


Ohio Scientific C4-P 


Micro 


OS65D 3.2 


Level 1 BASIC (I) 


680 


North Star Floating Point 


Micro 


NSDOS 


NorthStar BASIC (I) 


685 


Radio Shack TRS-80 II 


Micro 


TRSDOS 1.2 


BASIC (I) 


792 


Apple II + 


Micro 


DOS 3.2 


Applesoft II (I) 


960 


Cromemco System 3 


Micro 


CDOS 


32K BASIC (I) 


1074 


Commodore Pet 2001 


Micro 


n/a 


Microsoft BASIC (I) 


1374 


IBM 5100 


Micro 


n/a 


BASIC (I) 


1951 


Vector MZ 


Micro 


n/a 


Micropolis BASIC (I) 


2251 



* C = Compiler; I = Interpreter. Times (except for Seattle Computer) taken from August 1981 issue of Interface Age. 

Seattle Computer System 2 consists of 8 Mhz. 8086 CPU set, 128K of 70 nsec. static RAM, double- 
density disk controller, 2 2 -slot TEI constant voltage mainframe, a cable for two 8' drives, and 
MS-DOS operating system (also called 86-DOS, IBM PC-DOS, Lifeboat SB-86). The system is fully 
assembled and tested and ready to run with the addition of disk drives (we can supply) and terminal. 
Price: $4185. 8087 Adapter also available. 

Call for location of our nearest dealer 



Software 

We have the following Microsoft high-level 
languages running under MS-DOS. 

• BASIC-86 Interpreter $400 

• BASIC-86 Compiler $400 

• Fortran-86 $600 

• Pascal-86 $600 

• Cobol-86 $900 

• Macro-86 Assembler $300 

Check for new additions 



^COMPUTER 

1114 Industry Dr. Seattle WA 98188 




Information Hotline 
206/575-1830 



Circle 320 on inquiry card. 
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SuperSofVs Optimizing 



8086 version now available! 

for CP/M 



Jhe SuperSoft "C" compiler 
supports most of version 7 Unix 
standard '"C". Several special arid 
widely desired features are 

supported, including: 

• Macro expansions via the 
#define statement. 

• Include files using the #ine- 
lude statement. 

• Inline assembly code is 
supported with the tfasrin and 
#endasm 

• The object code may be 
RDMed. 

■ Programs may be ORGed for 
afiy location. 

• Completely dynamic memory 
allocation is supported, both 
by the compiler and in user 
programs, (That is, the 
functions 'alloc' and 'free' are 
provided with the compiler.) 

SuperSoft "C" is a two pass 
compiler. The first pass of the 
compiler produces an intermediate 
code (U-code, for Universal code). 
Pass two contains both the 
translator and the optimizer. The 
internledjate code is optimized and 
assembly code is output to file. 
The optimizer typically results in 
40% code reduction. This means 
that compiled object code will run 
nearly as fast as that which was 
written in assembler. 



irk Digital Research 
demark Bell Laboratories 



An important feature of the compiler 
is that assembly code is produced. 
This means that "hand 
optimization" of critical sections is 
possible. Also, the inline coder 
allows easy insertion of assembly 
language routines. 

Compile. time options include listing 
file, console output, syntax 
checking and others. 

Requires: 48K CP/M, (more recommended) 

8080 version: $ 200 

8086 version: $ 500 



Z8000 cross-compiler: $ 500 

(CP/M to Z8000 code, requires Z8000 
assembler) 

Source code for in -house use available. 

Software available for virtually all CP7M 
systems. Specify, your system. 



Available from fine de 


dlers everywhere 


or directly Irpm 




SUPERSOFT ASSO 


ClATES 


P.O. BOX 1628 




CHAMPAIGN, IL 61820 


217) 359 21 12 




Technical Hot Lino 


1217)359. 2691 
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DIGITAL Q1 
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SuperSoft 

First in Software Technology 



The temporary pointer will be point- 
ing to the second line. Again, the first 
2 bytes of this new line are compared 
to the requested line. If they are less, 
the third byte is added to the pointer. 
If a line number does match, the con- 
tents of the temporary pointer are 
moved into STMCUR and BASIC 
fetches the next token from the new 
line. Should the requested line 
number not be found, an Error 12 
(line not found) is generated. 

The GOSUB involves more pro- 
cessing than the GOTO. The line- 
finding routine is the same, but before 
BASIC goes to that line, it sets up an 
entry in the run-time stack. It 
allocates 4 bytes at the end of the 
stack and stores a in the first byte to 
indicate a GOSUB stack entry. It then 
stores the line number it was on when 
the call was made into the next 2 
bytes of the stack. The final byte con- 
tains the offset in bytes from the start 
of that line to where the GOSUB 
token was found. BASIC then ex- 
ecutes the line it looked up. When the 
RETURN is found, the entry on the 
stack is pulled off, and BASIC returns 
to the calling line. 

The FOR command causes BASIC 
to allocate 16 bytes on the run-time 
stack. The first 6 bytes are the limit 
the variable can reach in 6-byte BCD 
format. The second 6 bytes are the 
step, in the same format. Following 
these, BASIC stores the variable 
number (MSB set) of the counting 
variable. It then stores the present 
line number (2 bytes) and the offset 
into the line. The rest of the line is 
then executed. 

When BASIC finds the NEXT com- 
mand, it looks at the last entry on the 
stack. It makes sure that the variable 
referenced by the NEXT is the same as 
the one on the stack and checks if the 
counter has reached or exceeded the 
limit. If not, BASIC returns to the line 
with the FOR statement and con- 
tinues execution. If the limit was 
reached, the FOR entry is pulled off 
the stack and execution continues 
from that point. 

When an expression is evaluated, 
the operators are put onto an 
operator stack and then pulled off 
one " at a time and evaluated. The 

Circle 339 on inquiry card. 




AUTHORING COURSEWARE CAN BE VERY COSTLY, SO BEFORE YOU 
JUMP TO AN AUTHORING LANGUAGE THAT LOCKS YOU INTO 
ONE MACHINE, CONSIDER: 

• WILL YOUR CAI AUTHORING LANGUAGE BE TRANSPORTABLE 
ACROSS CPU's? 

• WILL YOUR CAI AUTHORING LANGUAGE HAVE EXTENSIONS 
TO MEET YOUR NEEDS? 

• WILL YOUR CAI AUTHORING LANGUAGE BE COMMERCIALLY 
MAINTAINED? 

• WILL IT ALLOW YOUR COURSEWARE TO RUN ON YET TO BE 
ANNOUNCED MICROS? 



MMV 



$150. BASE PRICE PER COPY FOR APPLE II, TRS-80, Z80, ATARI, B&H. OTHER VERSIONS SLIGHTLY HIGHER. 
OPS MANUAL $15. TUTORIAL MANUAL AVAILABLE SOON. 

*Z80, IIS, WISE, APPLE, TANDY PILOT, 
PASS, TUTOR, and SCHOLAR TEACHER are 

- 9 pf/nf pmQ 6 " 3 " 168 ^f ° r H f f T 3 ^ 5 ,: * INTERNATIONAL INSTITUTE OF APPLIED TECHNOLOGY, INC 

PILOT PLUS is a registered trademark of 

ONLINE COMPUTER SYSTEMS, Inc. 20010 CENTURY BLVD., SUITE 100 

(301) 428-9010 GERMANTOWN, MD. 20767 
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BASIC Command 


Operating System IOCB Parameters 


OPEN#1 ? 12,0,"E:" 


IOCB=1 

Command = 3 (OPEN) 

Aux1 = 12 (Input/Output) 

Aux2 = 

Buffer Address = ADR("E:") 


GET #1 ,X 


IOCB=1 

Command = 7 (Get Characters) 

Buffer Length = 

Character returned in accumulator 


PUT#1,X 


IOCB = 1 

Command = 1 1 (Put Characters) 

Buffer Length = 

Character output through accumulator 


INPUT #1,A$ 


IOCB=1 

Command = 5 (Get Record) 

Buffer Length = Length of A$ (not over 256) 

Buffer Address = Input Line Buffer 


PRINT #1, A$ 


IOCB=1 

BASIC uses a special put byte vector in the 

IOCB to talk directly to the handler. 


XIO 18,#6,12,0 r "S: M 


IOCB = 6 

Command = 18 (Special — Fill) 

Aux1 = 12 
Aux2 = 


Table 2: Examples of BASIC I/O commands and the corresponding parameters that are 
passed to the operating system IOCBs (input/ output control blocks). 
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\\%$y Speech Synthesis using the 
Votrax SC-01 with the 



TM* 



S-100 P.C.BOARD 






ads WnCHEilALKER! 

• 64 PHONEMES AND 4 INFLECTIONS PROVIDE AN 
UNLIMITED VOCABULARY THAT IS USER PROGRAM- 
MABLE. • MORE NATURAL SPEECH OR MULTIPLE 
VOICES ALSO, WITH PROGRAMMABLE OSCILLATOR. 

• EASILY PROGRAMMED IN BASIC! • CALL OR WRITE 
FOR COMPLETE DETAILS. 

NEVN- 6809 SMALL BASIC: 3tJS BASIC! 

• 2K INTEGER BASIC FOR ADS MONITOR ADSMON 
(ADSMON I/O CALLS ALTERABLE). • POSITIONABLE ON 
ANY PAGE BOUNDARY. • 20 INTEGER VARIABLES AND 
AN INTEGER ARRAY. • 7 BUILT- IN FUNCTION CALLS 
ARITHMETIC, LOGICAL AND RELATIONAL OPERATORS 
AND MUCH MORE! 



* Votrax Trademark 
Federal Screw Works 






Ackerman Digital Systems, Inc. 

110 No. York Rdi, Suite 208 

Elmhurst, IL 60126 

(312) 530-8992 



order in which the operators are put 
onto the stack can either be implied, 
in which case BASIC looks up the 
operator's precedence from a ROM 
table, or the order can be explicitly 
stated by the placement of paren- 
theses. 

Pressing the BREAK key at any 
time causes the operating system to 
set a flag to indicate this occurrence. 
BASIC checks this flag after each 
token is processed. If it finds it has 
been set, it stores the line number at 
which this occurred, prints a 
"STOPPED AT LINE XXXX" 
message, clears the BREAK flag, and 
waits for user input. At this point, the 
user could type CONT and program 
execution would continue at the next 
line. 

System Interaction 

BASIC communicates with the 
operating system primarily through 
the use of I/O calls to the central I/O 
utility. Table 2 gives a list of user 
BASIC calls and the corresponding 
operating system IOCBs. (IOCB 
stands for "input/output control 
block." An IOCB is a table of infor- 
mation used to control information 
flow between the computer and either 
a disk file or I/O device.) 

When a BASIC token program is 
SAVEd or CSAVEd to a device, two 
blocks of information are written. 
The first block consists of seven of the 
nine zero-page pointers that BASIC 
uses to maintain the token file. These 
are LOMEM through STARP (see 
textbox). One change is made to these 
pointers when they are written out: 
the value of LOMEM is subtracted 
from each of the 2-byte pointers, and 
these new values are written to the 
device. Thus, the first 2 bytes written 
are 0,0. 

The second block of information 
written consists of the following 
token file sections: the variable name 
table, the variable value table, the 
token program, and the immediate- 
mode line. 

When this program is LOADed or 
CLOADed into memory, BASIC 
looks at the operating system variable 
MEMLO and adds its value to each of 
the 2-byte zero-page pointers as they 
are read from the device. These 
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MULTIUSER 



WITH HARD DISK 



COMPUTER 

ON S-1DQ BUS 
DESIGNED TO 
SATISFY A WIDE § 

VARIETY OF 

APPLICATIONS. 

FEATURES INCLUDE: 

CP/M. MP/M II. 

OPERATING SYSTEMS, 

MEMORY UP TO 400K.4MHZ 

Z-SOA CPU WITH 4 SERIAL 

AND 3 PARALLEL PORTS. 

DUAL 8" DOUBLE SIDED 

DOUBLE DENSITY 

FLOPPY DISK DRIVES, 

1B MBYTE HARD DISK. 

ALL IN THIS METAL CABINET 




CP/M AND MP/M REGISTERED TRADE MARKS OF DIGITAL RESEARCH 



P.O.BOX 1B47 SAN DIEGO.CA.92 1 12 
7343-J RONSON RD, S AN DIEGO,CA.9S111 
C714J 571-6971 
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When You Have To Face A Deadline . . . 




ince its introduction, Pascal/MT + * has been used to produce thousands of 
professional solutions to industrial, business and systems level application 
problems. In addition to implementing the complete ISO STANDARD, 
Pascal/MT + * contains a host of powerful features and facilities which make 
program construction a snap! 
Pascal/MT +'* is a total programming system including our native machine code com- 
piler, linker, Pascal-level debugger, disassembler, run-time subroutine library and the ex- 
clusive SpeedProgramming tm Package. 

With the advent of 16-bit machines and increasing customers demands, you can no 
longer afford to write programs in anything but a professionally constructed and profes- 
sionally supported package like Pascai/MT +' s . MT MicroSYSTEMS has demonstrated its 
commitment to keeping your programs and programmers productive with our recent in- 
troduction of Pascal/MT + 86 and Pasca!/MT + 68K for the 8086 and 68000. While 
Pascai/MT + * provides the capability to write non-portable programs when the need arises, 
true portability between radically different machines is a reality while still translating 



into efficient, optimized native machine code. 

Our Pascal/MT +- compilers and SpeedProgramming Package are available on a wide 
variety of processors and operating systems, with more to come! We are continually work- 
ing to provide innovative solutions to the ever present problem of translating your ideas into 
software solutions. 
The Pascal/MT +- System 
Compiler: 

Generates ROMable festive. Code • Complete ISO Standard (superset of Jensen & Wirth). 
Powerful Extensions Include: 

Modular Compilation, Direct production of binary relocatable modules • Dynamic strings 
• Chaining • Powerful Overlay system • Address and Size returning functions • Bit manipu- 
lation (test, set, clear, shifts) • Byte manipulation (high, low, swap) • Imbedded assembly 
language • Easy linkage to external assembly language • Full NEW and DISPOSE pro- 
cedures • Direct access to I/O ports • Fast floating point, both software and AMD 9511 • 
Accurate 18 digit BCD (fixed point. 14,4) • Include files • Hex literal numbers • and more... 



. . . Arm Yourself With Pascal/MT+ 



® 



30O000 




Linker: 

Combines relocatable modules into executable files • Can generate Hex format for use 
with PROM programming. 
Interactive Symbolic Debugger: 

Variable display • High-level breakpoints by procedure/function name • Tracing/single 
step by Pascal statement • Procedure/function entry and exit trace available. 
Disassembler: 

Combines a relocatable module with its listing file to produce interleaved Pascal and ap- 
proximate assembly language code. 
The SpeedProgrammlng Package*" 1 : 

The SpeedProgramming Package is an integrated set of tools which allows you to create 
Pascai/MT+<' programs, check them for correct syntax and undefined identifiers, format 
them to display flow of control, and do this ali within the editing environment before you 
ever invoke the compiler. Programmers like SpeedProgramming because it frees them from 
the time consuming chore of repeated compilations to correct simple syntactic and typing 
errors. Managers find that SpeedProgramming improves productivity, thereby reducing 
development costs. SpeedProgramming combined with our field tested Pascal/MT+ " 
package gives you a comfortable, powerful, interactive programming environment in which 
to create your professional quality software. Your products demand production quality 
toois.OrderPascai/MT+* with SpeedProgramming today! 
Screen Editor: 

User configurable • Standard random cursor movement, file access, search and replace, 
insert, delete, exchange, etc. • Structured language editing features such as automatic in- 
dent, line adjustment, reading from and writing to a file, block text insertion and duplication. 
• Requires: 24 x 80 CRT (or larger), ASCII Keyboard (7 bit data), random cursor addressing. 
Interactive Syntax Scanner: 

Finds syntax errors in text being edited • Enters SPEED, puts cursor at error, prints error 
text. 
Variable Checker: 

Catches undefined and mis-spelled variables before the compiler is invoked. 



On-Line Reformatted 

Beautify programs in seconds • Clearly shows structure and program flow. 
Source Code Management Tools: 

Automatic Modification Log and Backup utility program. 



PRICING: *Read carefully, some systems do not include the SpeedProgramming Package 
but do include the compiler, linker, disassembler, debugger and other utilities. 



AVAILABLE NOW! 

'8080/8085/Z80 without SpeedProgramming Price $350.00 

56K or larger CP/M-80 or Heath/Zenith HDOS 
8080/8085/Z80 complete including SpeedProgramming. . PriGe $475.00 

56K or larger CP/M-60 (not available for HDOS) 
8080/8085/Z80 for special MP/M environments Contact Factory 

'8086/B088 without SpeedProgramming , Price $600.00 

CP/M-86 or MP/M-86, requires 1 16K program area 

8086/8088 complete including SpeedProgramming Price $800.00 

•8086/8088 without SpeedProgramming for RMX-86 Price $1500.00 

All 8086/8088 packages include 9511 and 8087 support and 
program to convert MT object files into Intel .OBJ 8086 files. 

COMING SOON: 

68000 Cross Compiler System Price (to be announced) 

68000 Resident System with and without SpeedProgramming Price (to be announced) 

Available on 8" (3740) Single Density Disks. Contact Distributors For Other Formats. 
CPM/, MP/M are trademarks of Digital Research, Inc. 
Heath.Zenithand HDOSare trademarks of Zenith DataSystems. 



FOR: 8080/8085/Z80/8086/68000 



Payment Terms: 

Cash, Check, UPS, C.O.D., 
Mastercard, VISA, 



/ MT Micro SYSTEMS \ 

1562 Kings Cross Drive 
Cardiff, California 92007 (714)434-6101 



* Pricing: 

8080/Z80 - S475.00 
Others Call 

•All prices and speculations are 
subject to change without notice. 
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pointers are placed back on page 
zero. The values of RUNSTK and 
MEMTOP are then set to the value in 
STARP. (See figure 2 for the loca- 
tions of these and other pointers.) 

Next, 256 bytes are reserved in 
memory above the value of MEMLO 
to allocate space for the token output 
buffer. Then, the token file informa- 
tion, consisting of the variable name 
table through the immediate-mode 
line, is read in. These data are placed 
in memory immediately following the 
token output buffer. 



Improving Program Performance 

Program performance can be im- 
proved in two ways. First, the execu- 
tion time can be decreased (it will run 
faster); second, the amount of space 
required can be decreased, allowing it 
to use less RAM. To attain these two 
goals, the following lists can be used 
as guidelines. The methods of im- 
provement in each list are primarily 
arranged in order of decreasing effec- 
tiveness. Therefore, the method at the 
top of a list will have more impact 
than one at the bottom. 
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THE BACKUP SYSTEM 
WITH MORE BYTE. 




More byte than any other 
system on the market, in fact. 
MCSave (Magnetic Cartridge 
Save) is not just another 
backup system — but a true 
file-oriented archive system. It 
gives you a full 67 megabytes 
of on-line archive/backup 
storage. So you can easily 
access, store, delete or 
transfer files with greater 
speed, and backup 
even the largest of 
most hard 
disks. MCSave 
combines the 
cost effective 
3M HCD-75 
Tape Drive with 
CP/MMogive 
you the kind of 




performance you can really 

sink your teeth into. MCSave 

can handle 13,000 files per 

drive. You can transfer 
file-by-file from disk to tape, 
tape to disk, or tape to tape. 
MCSave runs on any S-100 
Z-80 48KCP/M,*CDOS,*or 
CROMIX* system. Ask your 
dealer about MCSave ... the 
backup system with 

more byte! urc 

Microcomputer 

Consulting 

Services 

8308 Juniper 

Ft. Worth, Texas 76180 

(817)498-6390 

Dealer & OEM 
inquiries invited 



*CP/M is a trademark o f Digital Research *CDOS and CROMIX are trademarks of Cromemco. Inc. 



The following methods will help 
speed up a BASIC program: 

• Recode — Because BASIC is not a 
structured language, the code written 
in it tends to be inefficient. After 
many revisions, it becomes even 
worse. Thus, the time spent to 
restructure the code is worthwhile. 

• Check algorithm logic — Make sure 
that the code to execute a process is as 
efficient as possible. 

• Put frequently called subroutines 
and FOR/NEXT loops at the start of 
the program — Since BASIC starts at 
the beginning of a program to look 
for a line number, any line references 
near the end take longer to reach. 

• For frequently called operations 
within a loop, use in-line code rather 
than subroutines — The program 
speed can be improved here since 
BASIC spends time adding and 
removing entries from the run-time 
stack. 

• Make the most frequently changing 
loop of a nested set the deepest — In 
this way, the run-time stack will be 
altered the fewest number of times. 

• Simplify floating-point calculations 
within the loop — If a result is ob- 
tained by multiplying a constant by a 
counter, time can be saved by chang- 
ing the operation to the addition of a 
constant. 

• Set up loops as multiple statements 
on one line — In this way, the BASIC 
interpreter will not have to get the 
next line to continue the loop. 

• Disable the screen display — If 
visual information is not important 
for a period of time, up to a 
30-percent time savings can be made 
with a POKE 559,0. Save the 
previous value in location 559 so you 
can later restore the video output. 

• Use a coarser graphics mode or a 
short display list — If a full screen 
display is not necessary, up to a 
25-percent time savings can be made 
by causing the computer to spend less 
time on video display. 

• Use assembly code — Time savings 
can be made by encoding loops in 
assembly language and using the USR 
function. 

The following methods will help 
save space in a BASIC program: 
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Application Developers . . . 




. . .MDBS makes professional 
mainframe software available 
on micro computers at micro prices 



Quality application development is expensive and 
time-consuming. Over 50% of the development 
effort for applications is usually related to the 
problems of data storage and retrieval. 

The MDBS Data Base Management System. . . 

• is the "state-of-the-art" tool which can cut 
application development costs by 50% or more. 

• is the first and only true and complete DBMS for 
micro computers. 

• is also available for the PDP-11. 

• offers features not available anywhere else. . .not 
on any machine. . .not at any price — even sur- 
passing mainframe DBMS' s costing over 
$100,000! 



In no other system can you get all these advantages: 

• fully integrated, data dictionary driven 

• unparalleled data structuring abilities. . .far 
surpassing the older and more limited hierar- 
chical, network, and relational approaches. 

• unmatched query system. .. powerful, non- 
navigational, and English-like. . .enables nested 
queries. 



• extensive recovery facilities. . .ability to roll DB 
back to previous state. 

• built-in data compression, data security, data 
encryption. 

• numerous performance tuning abilities. 

• true multi-user capabilities. 

• highly portable. . .available for most operating 
systems and languages (BASIC, COBOL, 
PASCAL, C, PL/1, FORTRAN, etc.) 

MDBS overcomes the disadvantages of the older 
hierarchical, relational, and CODASYL approaches 
to data base management. MDBS is not restricted by 
any of those limitations typical of "data base 
pretenders" (file management systems). MDBS is 
the only true and complete data base management 
system currently available on micro computers. 



MDBS, Inc.. also offers professional training 
seminars and consulting services to assist 
application developers in developing the 
highest quality application software in the 
shortest time possible. 



Don't be misled by pretenders claiming to be "relational". . . 

PROFESSIONALS KNOW THE DIFFERENCE! 



Setting standards of excellence for data base 
software. . .worldwide. 



llirrr 
Dntn Hnse 
Systems, inc. 

Box 248 

Lafayette, Indiana 47902 

31 7-448-161 6/TWX 810-342-1881 

Dealer/distributor/OEM Inquiries Invited. 




As a professional application developer, I need to know more about 

MDBS... 

□ Yes, I'm interested. Please call me. 

D Please send me the complete MDBS Manual Set {5 Manuals + 

tutorial materials) at $85 per Set. 

Indiana residents please add $3.40 sales tax. 



Name 



Title . 



Company 
Address _ 
City 



(Please print) 



(State) 
Phone 

MAIL TO: Micro Data Base Systems, Inc. 
P.O. Box 248-B 
Lafayette, IN, 47902 



(Zip) 
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PET 
Fun and 
Games 

Ron Jof/nes ami 

Gh*n Fish&r 




F 



Ruii 



agerie 

Challenge friends or outwit the 
PET™ in games of action, risk, 
and chance. Practice your cun- 
ning. Sharpen your strategy. 31 
games and puzzles which run on 
Commodore PET™ and CBM™ 
computers are presented along 
with complete game instructions 
and the BASIC programs needed 
to play. No knowledge of pro- 
gramming required. Includes 
games which make use of 
Commodore special graphics and 
CB2 sound capability. Perfect 
bound paperback, illustrated, 
192 pages, $10.00. 



Osborne/McGraw-Hill 
630 Bancroft Way, 
Berkeley, CA 94710 

Call Toll Free: 800-227-2895 

in California (415) 548-2805 

Dept.4 

□ PET™ Fun and Games $10.00 

Name 

Address 



m 



City/State/Zip 

Plus: □ . 75/item 4th class □ $1. 50/ 
item UPS □ $2. 50/item Air Mail 
□ $10.00/item Overseas 
(California residents add applicable tax. i 

Total amount enclosed $_ 



or charge my □ Visa □ Mastercharge 

Card # 

Expiration Date 

Authorized Signature 



PET AND CBM are trademarks of Commodore 

Business Machines, Inc. 

CURSOR is a trademark of The Code Works 



• Recode — As mentioned previously, 
restructuring the program makes it 
more efficient. It also saves space. 

• Remove remarks — Remarks are 
stored as ATASCII data and merely 
take up space in the running pro- 
gram. 

• Replace a constant used three times 
or more with a variable — BASIC 
allocates 7 bytes for a constant, but 
only 1 for a variable reference. 
Therefore, 6 bytes can be saved each 
time a constant is replaced with a 
variable assigned to that constant's 
value. 

• Initialize variables with a READ 
statement — A data statement is 
stored in ATASCII code, 1 byte per 
character, whereas an assignment 
statement requires 7 bytes for one 
constant. 

• Try to convert numbers used only 



once and twice to arithmetic combi- 
nations of predefined variables — An 
example is to define Zl to equal 1 and 
Z2 to equal 2; if the number 3 is re- 
quired, replace it with the expression 
Zl + Z2. 

• Set frequently used line numbers (in 
GOSUB and GOTO) to predefined 
variables — If the line 100 is used in 50 
different places, approximately 300 
bytes can be saved by equating Z100 
to 100 and referencing Z100. 

• Keep the number of variables to a 
minimum — Each new variable entry 
requires 8 more bytes in the variable 
value table and a few bytes for its 
name. 

• Clean up the value and name 
tables — Because the variable value 
and name tables are normally saved 
with the BASIC program, variable 
entries continue to take up space even 



OPERA TING SYSTEM POINTERS 




(LOW MEMORY) 


BASIC POINTERS 


NAME 
MEMLO 


LOCATION 
(HEXADECIMAL) 

2E7, 2E8 




PAGE 
SIX 


LOCATION 
(HEXADECIMAL) 

80,81 


NAME 
LOMEM 




0E r OF 




BASIC 
TOKEN 
PROGRAM 


^ 82,83 


VNTP 




M 84,85 


VNTD 




^ 8fi,87 


VVTP 




88,89 


STMTAB 




^ 8A.8R 


STMCUR 




^ 8C.8D 


STARP 




8F 8F 


RUNSTK 


APPMHI 


f90,91 


MEMTOP 


MEMTOP 


2E5 r 2EGl 




FREE 
RAM 


[oE.OF j APHM 

| 1 

THIS QUANTITY 
IS MEASURED 
BY FRE (0) 

1 J 

M 2E5.2EG : HIMEM 


SDLST 
SAVMSC 


230, 231 J 
58. 59 




DISPLAY 
LIST 






TXTMSC 


?94, ?95 




SCREEN 
RAM 




RAMTOP 


6A ~\ 


TEXT 
WINDOW 




RAMSIZ 


: 2E4J 




(HIGH MEMORY 


) 



Figure 2: A list of pointers used by BASIC and the Atari operating system to keep track 
of memory usage. These pointers are described in greater detail in the operating system 
section of the Atari Personal Computer System Operating System User's Manual and 
Hardware Manual. 
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SEE OUR ADS ON PAGES 284, 4 1 1 AND 443 FOR MORE EXCITING DISCOUNTS 



NEC 

Microcomputer 




C A \7¥? 1 CALL FOR 

&f\ VL Z best price 

If you're considering a computer, consider this: 

4 Mhz Z-80A Operation 

80 or 40 column modes STANDARD 
Built-in Centronics printer port 
Full ASCII keyboard with Shift lock 
Real Time Clock STANDARD 
RGB Color Output 
Mixed text and graphics 
Numerica Keyboard STANDARD 
CP/M Compatibility 

5 programmable Function keys 

24K Microsoft NBAS1C In ROM with enhanced 

color graphic commands 

The NEC PC-8001A has all these features and much 
more. Expandability you want, expandability you get. 
Through the use of the PC-8012A I/O unit, total system 
RAM can be extended to 160K. The PC-8031 Dual Disk 
Drive puts 286K of floppy disk storage at your com- 
mand. 

The NEC PC-8001A has so many things that are op- 
tions on other computers built right in that you may 
never have to buy another accessory! The quality that the 
NEC name has come to stand for has been built-in, too. 

Compare the competition, and then call Consumer 
Computers for the NEC PC-8001. 

NEC COMPATIBLE SOFTWARE 

CP/M Operating system with graphics control. . .CALL 
SUPERCALC Financial & Scientific Modeling (requires 

CP/M) .CALL 

WORDSTAR Word Processing System (requires CP/M) 

CALL 

SYSTEMS PLUS Complete Accounting System (requires 

CP/M) CALL 

MICROSOrcBASlCj.80 (requires CP/M) CALL 

MICROSOFT FORTRAN-80 (requires CP/M) -. . . . . CALL 

MICROSOFT COBOL-80 (requires CP/M) . . .CALL 

SPECIAL NEC CATALOG AVAILABLE 

Aatari sskbs- 

-Z ~ , - > ATARI 800 

, •■ \ . 16K 

■/^Z^^— tt\ PLEASE CALL 

^L^pi § FOR 

t ^^^^ > BEST PRICE 

Atari 400w/l6K 349 

410 Program Recorder 65 

810 Disk Drive . . . ,. . . , . . . , .> 449 

825 80 col. 7x8 Dot matrix impact printer .-..*,... 699 

82240 col. Quiet Thermal Printer . 349 

850 Interface Module 159 

Atari 16K Ram Module. 69 

Axlon Ramcram 32K Module 189 

Asteroids, Missile Command and Star Raiders. . . 35 ea. 
SPECIAL ATARI CATALOG AVAILABLE 



Qcommodore 




£B|M| Business 



Computer 



• 73 Key Typewriter Style Keyboard 

• 80 x 25 Column /Line Video Display 

• Integrated 9" Green Phosphor Monitor Standard 

• Inverse & Overstrike Characters 

• Full Screen editing capability Built-in 

• Built-in Parallel I/O Port 

• IEEE 488 Bus Interface Capability Standard! 

• 2 Cassette Ports 

• 18K ROM BASIC (Version 4.0) 

• 9 Digit Floating Point Binary Arithmetic 

• Sophisticated Disk & Tape Handling Software 

We couldn't tell you all the things the Commodore CBM 
system could do for your home or office, but think about 
hiring a secretary, an accountant, and a financial advisor 
all for the price of a Commodore CBM 8000 Computer! 
Just add the Commodore 4040 or 8050 dual floppy disk 
drive, and a printer of your choice, and you've got a fully 
integrated system, ready to bring the computer revolu- 
tion into your home or business! Start your revolution 
now at Consumer Computers. 

MASS STORAGE DISK DRIVES AVAILABLE ACCOUN- 
TING SOFTWARE AND SPECIALIZED MARKET SOFT- 
WARE TOO! 

CALL OR WRITE FOR BEST PRICES. COMPLETE CBM 
CATALOG AVAILABLE. 

0commodore 
PP j Personal 



Computer 




16K's, 32K's, 

& 48K's 
AVAILABLE 

CALL FOR 
BEST PRICE 



Introducing the Commodor PET! All the things you need 
to start computing today are built right In. Things like 
18K PET BASIC. 9" Green Phosphor Video Monitor, 74 
key professional keyboard, numeric keypad, and more. 
As if this weren't enough, the PET comes has a parallel 
I/O port that Is Just waiting for a printer, and the In- 
dustry standard 1EEE-488 bus for expansion 

• 40 x 25 Column/Line Video Display 

• Integrated 9" Green Phosphor Monitor Standard 

• Inverse & Overstrike Characters 

• Full Screen editing capability Built-in 

• Built-in Parallel I/O Port 

• IEEE-488 Bus Interface Capability Standard! 

• 2 Cassette Ports 

• 18K ROM BASIC (Version 4.0) 

• 9 Digit Floating Point Blnaiy Arithmetic 

• Sod hist lea ted Disk & Tape Handling Software 
Other PET accessories and equipment available at 
great prices. Complete Commodor catalog available. 



fctppkz computer 

Authorized Dealer 




APPLE II PLUS 

16K's, 48K's, 64kV 

* 48K Apple with 16K RamBoard 

GALL FOR 
BEST PRICES 



APPLE 
DISK DRIVES 

DRIVE ONLY OR 

W/CONT & DOS 3.3 

CALL FOR PRICES 



SPECIAL APPLE CATALOG AVAILABLE 




ORDER TOLL FREE 

800-854-6654 

In California and 
outside continental U.S. 

(714) 698-8088 

Telex 695-000 Beta CCMO 



Ordering information: Phone orders using VISA. MASTERCARD. 
AMERICAN EXPRESS. DINERS CLUB. CARTE BLANCHE, bank 
wire transfer, cashier's or certified check, money order, or personal 
check (allow ten days to clear). Unless prepaid with cash, please add 
5% for shipping, handling and insurance, (minimum 5.00). Califor- 
nia residents add 6% sales tax. We accept CODs OEM's. Institutions 
and corporations please send for a written quotation. All equipment 
is subject to price change and availability without notice All equip- 
ment is new and complete with manufacturer's warranty (usually 90 
days). Showroom prices may differ from mail order prices. 



Send Orders To: 



G@lljQ[pQa , LJ , ©[?S Mailorder 

8314 Parkway Drive 
La Mesa, Calif. 92041 
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Manual. Now 
Read the book 

In 14 accelerated steps, 
WordStar™ Made Easy lets you 
build word processing skills which 
are applicable to any business 
office. Legal documents, sales 
reports, business letters, manu- 
scripts—all can be generated 
quickly and easily without refer- 
ence to complicated manuals. 
Applies to any version of 
WordStar,™ including version 3.0. 

An appendix listing CP/M® 
commands and a detachable 
WordStar™ Command Sheet 
are featured for handy refer- 
ence. Spiral bound paper, 
125 pages, $7.95. 



Osborne/McGraw-Hill 
630 Bancroft Way, 
Berkeley, CA 94710 

Call Toll Free: 800-227-2895 

in California (415) 548-2805 

Dept.4 

□ WordStar Made Easy $7.95 

Name 

Address 



ill 



City/State/Zip 

Plus: □ . 75/item 4th class □ $1. 50/ 
item UPS □ $2.50/item Air Mail 
□ $10.00/item Overseas 
(California residents add applicable tax.) 

Total amount enclosed $ 

or charge my □ Visa □ Mastercharge 
Card # 



Expiration late 

Authorized Signature. 



WordStar is a trademark of MicroPro International 

Corporation. 

CP/M is a trademark of Digital Research Corp. 
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after all references to them are re- 
moved from the program. To delete 
the entries, LIST the program to disk 
or cassette, type NEW, and ENTER 
the program. (Unlike SAVE or 
CSAVE, LIST stores the program as a 
file of characters and ENTER reads 
the program in as if it had been typed 
in from the keyboard.) 

• Keep variable names as short as 
possible — Each variable name is 
stored in the name table as ATASCII 
information. The shorter the names, 
the shorter the table. 

• Replace text used repeatedly with 
strings — On screens with a lot of text, 
space can be saved by assigning a 
string to a commonly used set of 
characters. 

• Initialize strings with assignment 
statements — An assignment of a 
string with data in quotes requires 
less space than a READ statement and 
a CHR$ function. 

• Concatenate lines into multiple 
statements — Three bytes can be saved 
each time two lines are converted into 
two statements on one line. 

• Replace once-used subroutines with 
in-line code— The GOSUB and RE- 
TURN statements waste bytes if used 
only once. 

• Replace integer numeric arrays with 
strings if the data values fall between 
and 255 (or if the data can be scaled 
to that range) — Numeric array entries 
require 6 bytes each. However, each 
number can be reduced to one 
character by using the CHR$ func- 
tion; it can later be restored with the 
ASC function. 

• Replace SETCOLOR statements 
with POKE commands — This saves 8 
bytes per occurrence. 

• Use cursor-control characters rather 
than POSITION statements— The 
POSITION statement requires 15 
bytes for the x and y parameters, 
whereas the cursor-editing characters 
are 1 byte each. 

• Delete lines of code via program 
control — See the next section on ad- 
vanced programming techniques. 

• Modify the string/array pointer to 
load predefined data — SAVE and 
CSAVE save the part of the token file 
from VNTP up to STARP. By chang- 
ing the value in STARP to point to 



the end of the data, string and array 
information can be saved. 

• Small assembly-language routines 
can be stored in USR calls — An exam- 
ple would be: 

X = USR( ADRChhh LV @] "),16) 

(The boxes represent inverse video 
characters.) Eight bytes are saved by 
not placing the string in a named 
string variable. 

• Chain programs — An example 
would be an initialization routine that 
is run first, then loads and runs the 
main program. 

Advanced Applications 

An understanding of the fun- 
damentals of Atari BASIC makes it 
possible to write some interesting ap- 
plications. These can be strictly 
BASIC operations, or they can also 
involve features of the operating 
system. The following paragraphs 
give examples of three such tech- 
niques. 

String initialization — The program 
in listing 1 sets all the bytes of a string 
of any length to the same value. 
BASIC copies the first byte of the 

Text continued on page 118 

Listing 1: Quick string manipulation 
using the Atari BASIC substring function. 
This program will initialize every 
character of the string AS to the value 
"A". 

10 REM STRING INITIALIZATION 
20 DIM A$( 1000) 
30 A$(1) = "A":A$(1000) = "A" 
40 A$(2) = A$ 

Listing 2: Modification of an Atari 
BASIC program under program control. 
By using a special "forced read" mode, in- 
formation on the screen can be auto- 
matically read into BASIC without user 
intervention. In this program, this ability 
is used to delete lines 70 through 90 while 
the program is being run. 

10 REM DELETE LINE EXAMPLE 

20 GRAPHICS 0:POSITION 2,4 

30 ? 70:? 80:? 90:? "CONT" 

40 POSITION 2,0 

50 POKE 842, 13:STOP 

60 POKE 842,12 

70 REM THESE LINES 

80 REM WILL BE 

90 REM DELETED 

Circle 338 on inquiry card. ^— ► 



DIAGNOSTICS II 

swtem ™?n!'J S Simply the finest «* of 
£ ™ am enance routines ever 
written for micro-computers 
Diagnostics II locates and pinpoints 

areas of your system: 
•Memory 
•Terminal 
•Printer 
•CPU 
• Disk 

Also, a QUICK TEST will check the 
memory, disk drives, and CPU in less 
than 4 minutes! ess 
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Requires 32K CP/M 
Diagnostics II: 
Manual only: 
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FORTRAN IV & RATFOR 

The SSS FORTRAN compiler is fast, efficient, and 
complete (full 1966 ANSI standard with extensions). 
SSS FORTRAN makes full FORTRAN IV available to 
micro-computers, supporting many advanced fea- 
tures not found in less complete implementations, 
including: complex arithmetic, character variables, 
and functions. Recursive sub-routines with static 
variables are supported, and ".COM" files may be 
generated. SSS RATFOR is also available and 
supplied with source code. 



Requires 32K CP/M, Z80 only 
SSS FORTRAN with RATFOR: 
SSS FORTRAN alone: 
RATFOR alone: 
FORTRAN manual only: 



$325.00 
$250.00 
$100.00 
$ 25.00 
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ENGLAND 
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DISCOUNT 



1-800-528-8960 



GUARANTEED 
LOW PRICES 

ADDS 

Viewpoint — $545 

ALTOS 

ACS 8000-1 5 — $4150 

ANADEX 

9500 — $1 225 9501 — $1 225 

ATARI 

400 16K — $349 800 16K — $740 

CENTRONICS 

730 — $600 737 — $750 

DATASOUTH 

DS120-$595 DS180-$1269 

DIABLO 

630 -$2095 1640 -$2575 

DISKETTES 

Scotch — $2.50 Dysan — $3.50 

EPSON 

MX80 — $449 MX1 00 — $739 

HAZELTINE 

1500 — $995 Esprit — $675 

INTERFACES 

SSM-AIO — $160 CPS-CARD — $1 99 

NORTHSTAR 

HR64DD — $2875 HR64QD — $31 50 

LOBO 

Apple Drive/Card — $390/$90 

TRS80 Drive/Interface — $390/$90 

Apple DD Drive — $2740 

MODEMS 

HAYS-MICROMODEM — $285 

Novation-Cat — $1 55 

Penril - 300/1 200 (21 2A) — $795 

MONITORS 

Teco-BW — $99 Teco Green — $ 1 20 

Sanyo-Green — $249 Color — $425 

Amdek-Green — $1 59 Color — $350 

MPI 

88G — $575 99G — $675 

NEC 

771 — $2475 7720 — $2875 

SOROC 

1 20 — $729 1 35 — $799 

SOFTWARE 
All Major Brands — $CALL 

TELEV1DEO 

912 — $669 950 — $920 

Tl 

81 — $1 240 820 — $1 795 

OKIDATA 

M80 — $329 SL1 25 — $31 50 

M82A — $469 SL250 — $4200 

M83A — $739 M84 — $1 099 

APPLE XTRAS 

Memory-1 6K 200ns — $1 9.95 

Game Paddle Extension — $14.95 

Protyping P.C. Board — $19.95 

CIOTH 

25CPS-P — $1320 45CPS-P— $1699 
ZENITH 

Z19 — $749 289 — $2095 

Arizona 1-602-246-1783 



EXPOTEK 

CORPORATION 

2231R W. Shangri La Rd. 
Phoenix, AZ 85029 
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Atari BASIC Zero-Page Pointers 



Name 



LOMEM 



VNTP 



Pointer 

Location 

(hex) 

80,81 



82,83 



VNTD 



84,85 



VVTP 



86,87 



Part of Token File Pointed To 

Token output buffer — The buffer BASIC uses to tokenize 
one line of code. It is 256 bytes long and resides at the end 
of the operating system's allocated RAM. 

Variable name table — A list of all the variable names that 
have been entered in the program. They are stored as 
AT ASCII characters, each new name stored in the order 
it was entered. Three types of name entries exist: 

1. Scalar variables — MSB (most significant bit) set on 
last character in name. 

2. String variables — last character is a "$" with the MSB 
set. 

3. Array variables — last character is a "(" with the MSB 
set. 

Dummy end of the variable name table — BASIC uses this 
pointer to indicate the end of the name table. When there 
are less than 128 variables, this normally points to a dum- 
my zero byte. When 128 variables are present, this points 
to the last byte of the last variable name. 

Variable value table — This table contains current infor- 
mation on each variable. For each variable in the name 
table, 8 bytes are reserved in the value table. The infor- 
mation for each variable type is: 



Byte Number 


1 


2 


3 4 


5 6 


7 8 


Scalar 


00 


Var# 


6-byte BCD constant 


Array (explicitly 
dimensioned) 
(undimensioned) 


41 
40 


Var# 


Offset from 
STARP(8C,8D) 


first 
DIM + 1 


second 
DIM + 1 


String (explicitly 
dimensioned) 
(undimensioned) 


81 
80 


Var# 


Offset from 
STARP(8C,8D) 


Length 


DIM 



A scalar variable contains a numeric value. An exam- 
ple is X = l. The scalar is X and its value is 1, stored in 
6-byte BCD format. An array is composed of numeric 
elements stored in the string/array area and has one entry 
in the value table. A string, composed of character 
elements in the string/array area, also has one entry in 
the table. 

The first byte of each value entry indicates the type of 
variable: 00 for a scalar, 40 for an array, and 80 for a 
string. If the array or string has been dimensioned, the 
least significant bit (LSB) is set on the first byte. 

The second byte contains the variable number. The 
first variable entry is number zero. If 128 variables were 
present, the last would be hexadecimal 7F. 
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The IBM Personal Computer 

Personal, Professional, Technical — or somewhere in between ... 
PC-mate™ makes the IBM Personal Computer a perfect match 



PC-MATK™ from TEfeMAR is the first and only complete 
expansion series available for the IBM Personal 
Computer. There are currently more than twenty PC- 
MATK™ expansion options available, and new products 
are continuously added to the list. 

When you want more from your IBM Personal 
Computer, look to PC-MATE'". 

You can create a SUPER PERSONAL COMPUTER 
with household lights and appliance control, voice 
output, and give it more memory than any ordinary 
personal can handle. 

Or make it a PROFITABLE PROFESSIONAL 
SYSTEM with expansion space and a Winchester disk to 
handle more business accounts.Increase memory up to 






the system limit and process those accounts faster. Add 
flexible I/O interfaces and put yourself on line to outside 
information sources. 

As an INTELLIGENT LABORATORY TOOL with 
interfaces to IEEE 488 instrumentation, analog signals, 
stepper motors and video signals, your IBM Personal 
Computer becomes the perfect workbench assistant. 

Hardware, Software, Accessories — PC-MATH™ provides 
the highest quality and the greatest possible range of 
functionality for the IBM user. 

Ask your local computer store for more information on 
the PC-MATE* series from TECMAR, or call for the 
name of your nearest authorized PC-MA IK™ dealer. 

. PC-MATE™ EXPANSION OPTIONS 

Personal Computer Expansion Chassis (see photo) 

192K and 259K Dynamic Memory with Parity 

Winchester Disk Drive and Controller 

Parallel Medium Speed Input/Output Interface 

Serial Medium Speed Input/Output Interface 

Parallel High Speed Input/Output Interface 

Serial High Speed Input/Output Interface 

Analog to Digital Converter - 8, 12, 14, 16 Bit 

Dust Cover Set for IBM PC and Peripherals 

High Speed Static Memory (RAM/ROM) 

Digital to Analog Converter - 8 and 12 Bit 

Multi-System Printer Sharing Facility 

CMOS Memory with Battery Backup 

System Clock with Battery Backup 

Electrically Erasable EPROM 

BSR X-10 Device Controller 

h. Stepping Motor Controller 

Video Image Digitizer 

IEEE 488 Interface 

Prototyping Board 

Music Synthesizer 

Voice Synthesizer 

Extender Board 



One Year Warranty 

Additional products 
are already under 
development, so if 
we don't have what 
you need, chances 
are good that we 
soon will. 



* v v v 




Tecmar Inc 



PERSONAL COMPUTER PRODUCTS DIVISION 

• 23600 Mercantile Rd., Cleveland, OH 44122 (216)464-7410 
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MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS-80 MODEL I OR MODEL III ! 

• MORE SPEED 

10-20 times (aster than Level II BASIC. 

• MORE ROOM 

Vary compact compiled code plus VIRTUAL 
MEMORY makes your RAM act larger. Variable 
number of block buffers. 31 char. -unique word- 
names use only 4 bytes in header! 

• MORE INSTRUCTIONS 

Add YOUR commands to its 79-STANDARD-plus 

instruction set! 

Far more complete than most Forths: single & 

double precision, arrays, string-handling, clock, 

more. 

• MORE EASE 

Excellent full-screen Editor, structured & 

modular programming 

Word search utility 

THE NOTEPAD letter writer 

Optimized for your TRS-80 with keyboard 

repeats, upper/lower case display driver, full 

ASCII, single- & double-width graphics, etc. 

• MORE POWER 

Forth operating system" 

Interpreter AND compiler 

8080 Assembler 

(Z80 Assembler also available) 

Intermix 35- to 80-track disk drives 

Model III System can read, write & run Model I 

diskettes! 

VIRTUAL I/O for video and printer, disk and tape 

(10-Megabyte hard disk available) 




FORTH 



THE PROFESSIONAL FORTH 
FOR TRS-80 

(Over 2,000 systems in use) 

MMSFORTH Disk System V2.0 (requires 1 disk drive & 
32K RAM. specify Model I or III) 129.95* 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 

MMSFORTH User Groups 

Inexpensive upgrades to latest version 

Programming staff can provide advice, modifications 

and custom programs, to fit YOUR needs. 

MMSFORTH UTILITIES DISKETTE: includes FLOATING 
POINT MATH (L.2 BASIC ROM routines plus Complex 
numbers, Rectangular-Polar coordinate conversions, 
Degrees mode, more), plus a full Forth-styleZ80 ASSEM- 
BLER; plus a powerful CROSS-REFERENCER to list 
Forth words by block and line. All on one diskette 
(requires MMSFORTH V2.0. 1 drive & 32K RAM) . $39.95* 

FORTHCOM: communications package provides RS-232 
driver, dumb terminal mode, transfer of FORTH blocks, 
and host mode to operate a remote TRS-80 (requires 
MMSFORTH V2.0, 1 drive & 32K RAM) $39.95* 

THE DATAHANDLER V1.2: a very sophisticated data- 
base management system operable by non-pro- 
grammers (requires MMSFORTH V2.0, 1 drive & 32K 
RAM) $59.95* 

MMSFORTH GAMES DISKETTE: realtime graphics & 
board games w/source code. Includes BREAKFORTH, 
CRASHFORTH. CRYPTOQUOTE, FREEWAY, OTHELLO 
& TICTACFORTH (requires MMSFORTH V2.0. 1 drive & 
32K RAM) $39.95* 

Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 

MMSFORTH USERS MANUAL - without Appendices, for 
non-owners $1 7.50' 

STARTING FORTH ■ best companion to our man- 
ual $15.95* 

THREADED INTERPRETIVE LANGUAGES - advanced, 
excellent analysis of MMSFORTH-like lan- 
guage $18.95* 

PROGRAM DESIGN & CONSTRUCTION - intro. to struc- 
tured programming, good for Forth $13.95* 

FORTH -79 STANDARD MANUAL - official reference to 
79-STANDARD word set. etc $13.95* 

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980) ■ 
we stock this collector's item for Forth users and begin- 
ners $4.00* 

ORDERING INFORMATION: Software prices include 
manuals and require signing of a single system, single- 
user license. SPECIFY for Model I or Model III! Add 
$2.00 S/H plus $3.00 per MMSFORTH and $1.00 per addi- 
tional book; Mass. orders add 5% tax. Foreign orders 
add 20%. UPS COD, VISA & M/C accepted; no unpaid 
purchaseorders, please. 

Sena SASE for free MMSFORTH information 
Good dealers sought 

Get MMSFORTH products from your 
computer dealer or 

MILLER MICROCOMPUTER 
SERVICES (B2) 

61 Lake Shore Road, Natick, MA 01760 
(617) 653-6136 



STMTAB 



88,89 



STMCUR 8A,8B 



STARP 
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RUNSTK 



8E,8F 



MEMTOP 90,91 



In the case of the scalar variable, the third through 
eighth bytes contain the 6-byte BCD number that has cur- 
rently been assigned to it. 

For arrays and strings, the third and fourth bytes con- 
tain an offset from the start of the string/array area 
(described below) to the beginning of the data. 

The fifth and sixth bytes of an array contain its first 
dimension. The quantity is a 16-bit integer, and its value 
is 1 greater than the limit the user entered. The seventh 
and eighth bytes are the second dimension, also a value of 
1 greater. 

The fifth and sixth bytes of a string are a 16-bit integer 
that contains its current length. The seventh and eighth 
bytes are its dimension (up to 32, 767 bytes in size). 

Statement table — This block of data includes all the lines 
of code entered by the user and tokenized by BASIC. It 
also includes the immediate-mode line. The format of 
these lines is described in figure 1. 

Current statement — This pointer is used by BASIC to 
reference particular tokens within a line of the statement 
table. When BASIC is waiting for input, this pointer is set 
to the beginning of the immediate-mode line. 

String/ Array area — This block contains all the string and 
array data. String characters are stored as 1-byte 
AT ASCII entries. Therefore, a string of 20 characters will 
require 20 bytes. Arrays are stored with 6-byte BCD 
numbers for each element. A 10-element array requires 60 
bytes. 

This area is allocated and subsequently enlarged by 
each dimension statement encountered, the amount being 
equal to the size of a string dimension or six times the size 
of an array dimension. 

Run-time stack— This software stack contains GOSUB 
and FOR/NEXT entries. The GOSUB entry consists of 4 
bytes. The first is a byte indicating GOSUB, followed 
by the 2-byte integer line number on which the call oc- 
curred. This is followed by the offset into that line so that 
the RETURN can come back and execute the next state- 
ment. 

The FOR/NEXT entry contains 16 bytes. The first is 
the limit the counter variable can reach. The second byte 
is the step or counter increment. Each of these quantities 
is in 6-byte BCD format. The thirteenth byte is the 
counter variable number with the MSB set. The four- 
teenth and fifteenth bytes are the line number; the six- 
teenth is the line offset to the FOR statement. 

Top of application RAM — This is the end of the user pro- 
gram. Program expansion can occur from this point to 
the end of free RAM, which is defined by the start of the 
display list. The FRE function in BASIC returns the 
amount of free RAM by subtracting MEMTOP from 
HIMEM (pointed to by locations hexadecimal 2E5 and 
2E6). Note that the BASIC MEMTOP is not the same as 
the OS variable called MEMTOP. 
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COBOL the language of 

business. 

The language ofMicro Focus 




Our CIS COBOL product 
family brings you the 
most successful business 
programming tool ever 
devised, COBOL, in a form 
optimized for today's most 
cost effective hardware, the 
microcomputer. Standard COBOL 
as defined by ANSI X3.23-1974. 

The reliability and performance of CIS 
COBOL are strongly emphasized by its' 
continued qualification for U.S. 
government contracts. In January 1981 
CIS COBOL entered its 2nd year of G.S.A. 
certification. 

CIS COBOL is powerful but simple to use. 
Its screenhandling, dynamic module 
loading and fast ISAM let you take full 
benefit from micro computer facilities. 

Our FORMS-2 utility is a COBOL source 
code generator to help you build 
interactive applications with ease. Using 
our unique demonstration "How to create 
a COBOL program in 20 minutes," you can 
quickly try out new application ideas. 

And if you are developing software for 
resale, the variety of systems running CIS 
COBOL offers you a very large available 
market. 




r 



MICRO 
FOCUS 

CIS COBOLand FORMS-2 are trademarks ofMicro Focus. 8080 isa trade- 
mark oflntel Corp, Z80 ofZilog, LSI-11 and PDP-11 of Digital Equipment 
Corp, Apple II of Apple Computer, Sof tcard of Microsoft Consumer 
Products, CP/M of Digital Research and UNIX of Bell Laboratories. 
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CIS COBOL and 
FORMS-2 are available 
through our dealers 
and distributors for many 
8080, Z80 and LSI-11 systems 
including Apple II with Softcard 
and CP/M. 

For OEM purchase on 8086, PDP-11, 
UNIX and other order codes approach us 
direct. Our system transfer technology 
has made CIS COBOL first on a number of 
processors and enabled us to interface to 
30 different operating systems. 

For more information about CIS COBOL 
fill in the coupon below. 



To : Micro Focus Inc. 1601 Civic Center Drive, 
Santa Clara, Ca 95050, USA. 
Phone: (408) 496 0176. Telex: 278704 MFCIS UR 

Please send me 

□ A brochure on CIS COBOL 

□ A brochure on FORMS-2 
[] A set of Applications Notes 

(Qty) CIS COBOL manual(s) at$75 

(inc. p+p) for which I enclose a check 
for$ 

My chief interest is in; (please tick box) 

□ 8080 

□ 8086 

□ UNIX 

□ Apple II 

Name 

Position 

Company 

Address 

Tel No 
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BRAINS- MAINFRAMES 



SUPERBRAINS 

L _ J™PPP™'.\ 



SUPERBRAIN QD 64K 

List $3995 only $2949 



NORTH STARS 

MINICOMPUTER 
PERFORMANCE 
GREEN PHOSPHOR 
OPTIONS: 
GRAPHICS + CP/M 
LIST $3999 

ONLY $2999 




Z-89 48K 

LIST $2895 ONLY $2099 
Z-90 64K DD 3195 ONLY $2489 

ADVANTAGE 




fgfiiTH MONITOR GREEN PHOSPHOR $118 

GREEN 

TERMINALS Z-1 9 $718 

INTERTUBE III SUPER SMART$710 

EPSON 

MX70 GRAPHICS 299 

MX80 FT 598 

MX-80 474 

MX- 100 749 



-,^ k 




$1290 
CALL 
$1256 
$ 595 
$1824 

$ 299 
$1299 

J|l 400 LIST 399 ONLY 340 

AjarI 800 1080 799 

WONDERFUL GAMES-EDUCATION 
RCA-COSMAC VP-711 199 

GAMES-BASIC-PROGRAMS-MUSIC 
GUIDED SATELLITE TO SATURN 



ANADEX9501 

NEC LETTER QUAL FRICTION & TRACTOR 

ZENITH PRINTER Z-25 LIST 1 595 ONLY 

DIP-84 FT GRAPHICS 

STARWRITER LETTER QUAL FT 

EPSON MX70 WITH GRAPHICS SALE! 

60NLY 
QANTEXW/BUFFER 



TARBELL'S Empire I, II, & III have two 8" 
disk drives. The I is single sided, the II is double 
sided, and the Empire III has one of the floppies 
replaced by an 8-Megabyte Hard Disk. FREE BUSI- 
NESS SOFTWARE EMP 1 $4888 ONLY $3666 

CALIFORNIA COMPUTER 2210A 

$2195 ONLY $1795 Z80, 64K, I/O, DMA Disk 
controller + CP/M. 

Model 300-1A is the larger system: 2.4 Mb 8", 
Z80, 64K, and optional OASIS, CP/M, or MP/M op- 
erating system. LIST $5695 ONLY $4995 

MORROW DESIGNS Decision 1 

OPTIONAL UNIX FREE CP/M. Multi user & Multi 
processing, 4 to 6 Mhz Z80, and optional Floating 
Point Processor, or Hard Disk 26 M6. A very power- 
ful system at a saving. 
LIST $1725 ONLY $1380. 

GODBOUT COMPUPRO Big 8: 

6MHz Z80, DMA Disk Controller, 32K fast static 
RAM, Interfacer 1 I/O board, + CP/M. LIST $1995 
ONLY $1595 

Super Sixteen 8085/8088 is the fastest combo 
8-16 CPU. LIST $3495 ONLY $2795 

SYSTEMS GROUP System 2812 

runs CP/M or OASIS. Supports single user & multi- 
user & multi task. Up to 5 megabytes with 8" 
drives optional 10-megabyte hard disk. 
list $5035 ONLY $3775 



AMERICAN SQUARE COMPUTERS is organizing a 
World-Wide FRANCHISE of Computer Stores. Be a 
WINNER! Join our SUCCESSFUL TEAM selling 
powerful Computers. Write or Phone us. 



SEATTLE'S 16 bit COMPUTER is here! 8 MHz 
8086 CPU the fastest S-100 computer! 128K Static 
RAM, DD Disk Controller, 22-slot Main Frame, 
86-DOS #2 128K LIST $4185 

ONLY $3349 #1 As above but 64K 
LIST $3190 ONLY $2649 



WE SELL GOOD HARDWARE SOllclTC WE SELL G00D SOFTWARE 

American [M] Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 



CP/M Is a registered trademark of Digital Research, Inc. 
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LOWEST PRICE - BEST QUALITY 



NORTH STAR 




North Star Horizon 2 

2-5V2 Disk Drives 
64K Double Den 
Factory assem. & tested 
Factory guaranteed 
List $4195 



only 



$2875 



POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 



FACTORY ASSEMBLED & TESTED LIST 



ONLY 



HORIZON-2 32K-DOUBLE DEN 


$3695 


$2625 


HORIZON-2-32K-QUAD DENSITY 


$3995 


$2799 


HORIZON-2-64K-QUAD 


$4495 


$3150 


HORIZON-1-64K-Q-HD5 


$6695 


$4685 


HORIZON RAM ASSM 48K 


= $679 


64K = $879 


BIG SALE ON MULTI-USER TIME-SHARING 


CALL 


ENGLISH TO BASIC TRANSLATOR 




$ 99 


NORTH STAR HARD DISK 18 Mb 


$5375 


$3923 


NORTH STAR TIME SHARING MULTI-USER 


CALL 


ZBASIC 2 TO 5 TIMES FASTER! 




$350 


SECRETARY WORD PROCESSOR 




$99 


WORDSTAR WORD PROCESSOR 




$318 


FLOATING POINT BOARD 


$399 


$319 


OASIS MULTIUSER SOFTWARE 


SAVE 


CALL 


CP/M FOR N* Extra features 


$230 


$220 


MICRO MIKE SOFTWARE 


SAVE 


CALL 


ECOSOFT ACCOUNTING $355 


MICROSTAT $265 


UCSD PASCAL II.O 


$199 


$159 


EXTRA PRECISION BASIC 




$50 


NORTHWORD 


$399 


$299 


MAILMANAGER 


$299 


$224 


INFOMANAGER 


$499 


$374 


GENERAL LEDGER 


$999 


$749 


ACCOUNTS RECEIVABLE 


$599 


$449 


ACCOUNTS PAYABLE 


$599 


$449 


INVENTORY 


$999 


$749 


ORDER ENTRY 


$999 


$749 



InterSystems 

ITHACA INTERSYSTEMS 2A 




$7295 


SAVE 


$6995 


CALL 


$6295 


SAVE 


$1795 


CALL 


$125 


SAVE 


$295 


CALL 


$295 


SAVE 


$295 


CALL 



Z-80A CPU 4 MHz 
64K Dynamic RAM 
Front panel 
V I/O— with interrupts 
FDCII Disk Controller 
20 slot motherboard 



LIST $3795 ONLY $2839 

PASCAL/Z + THE FASTEST PASCAL $375 

LIST ONLY 

PASCAL SYSTEM 128K 2 DRIVES 
CACHE BIOS SYSTEM 128K2 DRIVES 
CP/M SYSTEM 64K 2 DRIVES 
DPS-1 MAINFRAME WITH Z80A 
Z80 MACRO ASSEMBLER 
SPELL-PERFECT SPELLING 
COMPARE-UTILITY SOFTWARE 
INTEREDIT-TEXT EDITOR 

MORROW 8" DISK 

DISCUS 20 + CP/M® 600K ONLY $848 
DISCUS 2 + 2 + CP/M' 1.2 MEGA B. $1099 

ADD DRIVES 2D = $599 2 + 2 = $795 

DISCUS 20-DUAL +CP/M® ONLY $1388 

FREE MICROSOFT BASIC FROM MORROW WITH 

DISCUS SYSTEM OR HARD DISK 



MORROW HARD DISK 

26,000,000 BYTES!! 

LIST $4495 ONLY $3395 

CP/M' IS INCLUDED! 



AMERICAN SQUARE COMPUTERS is organizing a 
World-Wide FRANCHISE of Computer Stores. Be a 
WINNER! Join our SUCCESSFUL TEAM selling 
powerful Computers. Write or Phone us. 




SAVE ON MEMORY AND PROGRAMS 



SYSTEMS MEMORY 64K A&T $549 
SYSTEMS MEMORY 64K BANK 684 
MICROANGELO 985 

ITHACA MEMORY B/16 BIT 64K 845 



CORVUS HARD DISK SAVE 

SSM VIDEO BRD VB3 4Mhz 412 

SPECTRUM COLOR ASM ' 326 

EZ-CODER English to BASIC 99 



ECOSOFT FULL ACCOUNTING 355 
CAT NOVATION MODEM 169 

MEMORY MERCHANT 16K 159 

WICAT 68000 16-BIT CALL 



Which Computers are BEST? FREE 
INSURED SHIPPING AT LOW RATES 
CALL FOR LATEST PRICES, DETAILS 
WE BEAT ADVERTISED PRICES 



FACTORY GUARANTEES 



EXPERT ADVICE 



square 

American [0] Computers 

919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 
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% CP/M Is a registered trademark of Digital Research, Inc. 



Circle 265 on inquiry card. 




I le ^ Corner 
the Revolution 



With the price of the UNIX® system 
license cut by 90%, a whole new 
era in multi-user systems operation 
comes to programming. 

Now, as the feasibility of incor- 
porating UNIX® into your data man- 
agement or buying UNIX® based 
productsincreases, THE book on 
the subject has been published by 
Osborne/McGraw-Hill. 

Included are hands-on tutorials on 
the basic UNIX® system commands, 
chapters on related resources, defi- 
nitions of basic system concepts. . . 
everything needed for immediate 
• practical fluency, or evaluation of 
the system by potential users. $15.99, 
paperback, 496 pages. 



M 



Osborne/McGraw-Hill 

630 Bancroft Way, Berkeley, CA 94710 

Call Toll Free: 800-227-2895 

in California (415) 548-2805 

Dept.4 

□ A User Guide to the UNIX® 
System $15.99 

Name 

Address 

City/State/Zip 

Plus: D . 75/item 4th class D $1. 50/ 
item UPS D $2.50/item Air Mail 
D $10.00/item Overseas 
(California residents add applicable tax. 

Total amount enclosed $ . 



or charge my □ Visa □ Mastercharge 

Card #_ . 

Expiration Date 

Authorized Signature 



Listing 3: Quick manipulation of a graphics player within Atari BASIC. By setting a 
string variable to point to the 512-byte area reserved for a player and manipulating that 
string, a player can be moved around the screen faster than is otherwise possible in 
BASIC. This program creates a small rectangle that glides across the video screen, 
changing direction when it nears the boundary of the video display. 

100 REM PLAYER/MISSILE EXAMPLE 

110 DIM A$(512),B$(20) 

120 X = X+1:READ A:IF A<>-1 THEN B$(X,X) = CHR$(A):GOTO 120 

130 DATA 0,255,129,129,129,129,129,129,129,129,255,0,-1 

140 REM B$ CONTAINS PATTERN FOR PLAYER SHAPED LIKE SMALL BOX 

2000 POKE 559,62:POKE 704,88 

2020 I = PEEK(106)-16:POKE 54279,1 

2030 POKE 53277,3:POKE 710,224 

2040 VTAB = PEEK(134)+PEEK(135)*256:REM VALUE OF VVTP POINTER 

2050 ATAB = PEEK(140) + PEEK(141)*256:REM VALUE OF STARP POINTER 

2060 OFFS = I*256+1024-ATAB 

2070 HI = INT(OFFS/256):LO = OFFS - HI*256 

2090 POKE VTAB + 2,LO:POKE VTAB + 3,HI:REM A$ POINTS TO P/M AREA 

3000 Y = 60:Z=100:V=1:H=1 

4000 A$(Y,Y+ll) = B$:POKE 53248,Z:REM VERT AND HORIZ POSITION CHANGED 

4010 Y = Y + V:Z = Z + H 

4020 IF Y>213 0R Y<33THEN V= -V 

4030 IF Z>206 OR Z<49 THEN H= -H 

4420 GOTO 4000 



Text continued from page 110: 

source string into the first byte of the 
destination string, then the second, 
third, and so on. By making the 
destination string the second byte of 
the source (A$(2) refers to the sub- 
string of A$ from its second through 
its last character), the same character 
can be stored throughout the entire 
string. 

Delete lines of code — By using a 
feature of the operating system, a 
program such as listing 2 can delete or 
modify lines of code within itself. The 
screen editor can be set to accept data 
from the screen without user input. 
The POKE in line 50 causes the Atari 
screen editor device to do a "forced 
read" of the information on the 
screen, while the POKE in line 60 
restores control of the computer to 
the keyboard. (For more information, 
see the section on the screen editor 
within the "I/O Subsystem" chapter 
of the Atari Personal Computer 
System Operating System Users 
Manual and Hardware Manual.) 
Thus, by first setting up the screen, 
positioning the cursor to the top, and 
then stopping the program, BASIC 
gets the commands that have been 
printed on the screen. 

Player/missile graphics with 
strings — A fast way to move 
player/missile graphics data is shown 
in listing 3. This program places a 
small box on the screen (a player) and 



causes it to bounce around the screen. 
A dimensioned string A$ has its 
string/array area offset value 
changed to point to the player/missile 
graphics area. Writing to this string 
with an assignment statement now 
writes data into the player/missile 
area at assembly-language rates. 

In particular, the first statement in 
line 4000 moves the player image in 
string B$ up or down the vertical 
"strip" that the player occupies. The 
second statement changes the hori- 
zontal position of the "strip." When 
the box reaches the vertical limits of 
33 or 213 (line 4020) or the horizontal 
limits of 49 or 206 (line 4030), the 
direction of the box movement is 
reversed. 

Next Month 

We will next take a look at the 
sound-generating capabilities of the 
Atari 400 and 800 computers. ■ 

More detailed information on 
several of the subjects discussed here is 
contained in the Atari Personal Com- 
puter System Operating System User's 
Manual and Hardware Manual. This 
manual (part C016555) can be ordered 
for $27 plus $3 shipping and handling 
from Atari Customer Service, 1346 
Bordeaux Dr., Sunnyvale, CA 94086. 
California residents must add 6 l A% 
sales tax. 
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DOW JONES BLUE CHIP SOFTWARE 

GIVES YOU BLUE CHIP 

INVESTMENT CONTROL 

Never before have investors had the electronic capability to track and intelligently manage their own port- 
folios like this. Using Dow Jones' data base and exclusive portfolio management software you can store, 
modify and automatically update individual holdings on your own personal computer. 

Now you have a remarkable opportunity to use software that can ac- 
tually minimize risk and increase the chances for investment success 
—software that allows you to maintain multiple portfolios, auto- 
matically value each stock in your portfolio, obtain current quotes 
(15 to 30 minutes delayed during market hours) and historical 
quotes, retrieve year-to-date figures and compare them to the 
stock's original worth. You'll even be able to test the market 
with hypothetical portfolios — evaluating the "what- ifs" before 
you buy or sell. 

More and more investors are becoming "bullish" about the 
DOW JONES NEWS/RETRIEVAL® Service— relying on it 
for instant business and financial data that can save hours 
of valuable time. You get exclusive electronic access to ar- 
ticles from The Wall Street Journal , Barron's and the world- 
wide Dow Jones News Service, in-depth background infor- 
mation on thousands of public companies, earnings- 
per-share forecasts, and much more. It's everything 
you need to better manage your business and per- 
sonal finances. 

When you make your software purchase, we'll give 

you a free Dow Jones password. . .as well as 

one hour of free introductory, non-prime 

time. And software and usage costs will be 

tax deductible in many cases (consult your 

tax advisor). 

Find out about Dow Jones' unique ability 
to help you manage your own portfolio 
like a professional, improve and 
broaden your research capa- 
bilities, spot and analyze trends. 
Visit your nearest computer 
store or call the Dow Jones 
customer service hotline. 



Call Toll Free 
800-257-5114 

(In New Jersey call 
609-452-1511) 




NEWS/RETRIEVAL Service 



Company, Inc., 1982 



orth Star offers you an 




incredible Advantage 
over IBM and Apple. 



The ADVANTAGE" desktop 
computer from North Star is 
better in every category than 
either the IBM Personal 
Computer or the Apple III. 
Compare for yourself! 

Incredible Data Storage: 

The ADVANTAGE has twice 
the diskette capacity of either 
the IBM PC or the Apple III. 
This means you have twice 
as much information at hand. 

Incredible Graphics: 

The ADVANTAGE gives you a 
higher precision display A 
revolutionary software 
package called BUSIGRAPH™ 
is provided at no extra 
charge for preparing graphs, 
bar charts, and pie charts. 



Incredible Software: 

The ADVANTAGE is fully. 
CP/M* compatible. Neither 
IBM nor Apple provides this 
ability to run the broadest 
range of industry-standard 
applications. In addition, 
only North Star offers 10 
application packages for 
word processing, financial 
analysis, accounting and 
data base management. 

Incredible Convenience: 

ADVANTAGE is the only one 
of the three thafs fully- 
integrated. It fits attractively 
on your desk without the 
clumsiness of the multiple- 
enclosure, multiple-cable 
approach taken by IBM and 
Apple. 



Incredible Price: 

The ADVANTAGE from North 
Star offers you the best in 
price/performance. You get 
more data storage per dollar 
invested, more applications 
programs, more available 
languages, and more 
graphics capabilities. At an 
incredible list price of $3999. 

To find out more about our 
incredible family of desktop 
computers with graphics, call 
TOLL FREE 800-447-4700. 
(Illinois 800-322-4400, Alaska/ 
Hawaii 800-447-0890.] 
North Star Computers, Inc. 
14440 Catalina St., San Leandro, 
CA 94577 USA (415] 357-8500. 
TWX/Telex (910] 366-7001. 



North Star, ADVANTAGE and BUSIGRAPH are trademarks of North Star Computers. Inc. CP/M is a registered trademark of Digital Research. Inc. 




THE INCREDIBLE ADVANTAGE COMPUTER COMPARISON CHART 




NORTH STAR ADVANTAGE 


IBM PERSONAL COMPUTER 


APPLE III 


MICRO PROCESSOR (S) 


ISO A Central processor 
8035 Auxiliary processor 


8088 processor 


6502A processor 


GRAPHICS DISPLAY RESOLUTION 


640x240 pixels 


640x200 pixels 


560x1 92 pixels 


|jf DUAL FLOPPY DISC CAPACITY 


720K bytes 


320K bytes 


280K bytes 


W CONVENIENT DESKTOP PACKAGE' 


Yes, ail in one enclosure 


No, 3 enclosures 


No, 3 enclosures 


BUSINESS GRAPHICS 
SOFTWARE INCLUDED? 


Yes 


No 


No 


CP/M COMPATIBLE? 


Yes 


Partial 


No 


LANGUAGES SUPPLIED 
BY MANUFACTURER 


Graphics BASIC, PASCAL 
COBOL FORTRAN, C 


BASIC, PASCAL 


BASIC, PASCAL 


APPLICATIONS S/W PACKAGES 
1 SUPPLIED BY MANUFACTURER 


10 packages 


5 packages 


5 packages 


SELFTEST DIAGNOSTIC 


Yes 


Yes 


No 


NATIONAL ON SITE SERVICE 


Yes 


No 


No 


| MANUFACTURER SUPFUED PRINTERS 


Letter quality/matrix (1 36 columns) 


Matrix (80 columns) 


Letter quality /matrix (80 columns) 


RETAIL PRICE PER KILO- 
BYTE OF DISK STORAGE 


S5.55 


$11.17 


SI 5,57 



■Professional configuration: Dual Floppy Disks, Monochrome Display, Keyboard, CPU, 64K bytes (or minimum) RAM Memory, and Printer Interface. 

(rl981. 
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The Input /Output Primer 

Part 1: What Is I/O? 



Steve Leibson 

Auto-trol Technology Corporation 

12500 North Washington St. 

POB 33815 

Denver, CO 80233 



A modern computer can process in- 
credible amounts of information or 
make thousands of decisions each sec- 
ond. Without communication to the 
outside world, however, the com- 
puter's work is of little use. Here's 
where input/output comes in; it links 
the computer to operators or pro- 
cesses that require its problem- 
solving powers. 

Input/Output (I/O) is the term 
used to describe communication with 
the outside world. To describe the 
various means used to effect these 
communications, I'll start with the 
core of the system, the computer 
itself, then work outward toward the 
rest of the world. 

A general-purpose computer has 
two main components: processor and 
memory. The processor, the system's 
engine, follows sequences of instruc- 
tions that cause it to process data. In- 
structions and data are stored in 
memory for the processor's use. 

Three sets of electrical lines, called 
buses, link the processor and 
memory: the address bus, the data 
bus, and the control bus. Computer 
memory is organized into thousands 
of locations, each with a unique ad- 
dress and the capability of storing one 
piece of data or one instruction in a 

This article is the first in Steve Leibson s 
six-part series, The Input/Output Primer. 
The series will explain the way in which 
computers talk with the world. Upcoming 
articles will discuss interrupts and direct 
memory access; parallel and HPIB (GPIB) 
interfaces; BCD and serial interfaces; 
character codes; interrupts, buffers, 
grounds, and signal degradation. "An I/O 
Glossary, " which follows this article, is a 
valuable reference for the entire series. 



sequence. The processor differen- 
tiates between instructions and data. 
The processor can access informa- 
tion in memory by placing the proper 
signals on the address bus. These sig- 
nals represent an address that 
specifies the memory location of in- 
terest to the processor. The processor 
must also signify whether it wishes to 
extract information from the selected 
location (to read) or to place informa- 
tion in it (to write). 



The advantage of 
memory-mapped I/O: 

existing processor 
Instructions serve the 

dual purpose of 

Interfacing to memory 

and to I/O devices. 

This signaling is performed on the 
control bus, which also contains sig- 
nal lines that synchronize the pro- 
cessor and memory. In read and write 
operations, information passes be- 
tween memory and processor over a 
data bus. 

Since data and instructions pass 
over the data bus, the processor must 
correctly interpret the information. 
The processor's internal timing cycles 
enable it to distinguish data from in- 
structions. To obtain its next instruc- 
tion, the processor performs an in- 
struction fetch. Then the processor 
performs operations necessary to ex- 
ecute the instruction. 

The location currently being ac- 
cessed for instructions is held in a 
register or program counter within 
the processor. The instruction ad- 



dressed by the program counter may 
cause the processor to access memory 
again, this time to obtain data or to 
place data in memory. Such opera- 
tions result from execution of 
memory reference instructions. 

We've now described all the com- 
puter operations needed to run a pro- 
gram: the computer can obtain in- 
structions from memory, access 
memory for data, process data, and 
place processed data back into 
memory. Two questions now arise: 
how do the program and data get into 
the memory, and how does the 
operator obtain the results of the pro- 
cessing? The answer: through the in- 
put/output devices. 

A complete computer system, such 
as a Hewlett-Packard desktop com- 
puter, is not composed of a processor 
and memory alone. Making a system 
requires adding peripheral devices 
such as a keyboard, display, printer, 
and magnetic tape unit. These 
peripheral devices connect the com- 
puter to the outside world. The 
keyboard, display, and printer allow 
communications with a human 
operator, while the tape storage 
device provides storage and retrieval 
of programs and data. 

How are peripheral devices con- 
nected to the processor/memory 
combination inside the computer? 
Two methods are currently in use. 
The first places these devices on the 
memory bus already discussed; 
peripheral devices thus "appear" to 
the processor as memory locations. 
The processor can send data to, or 
obtain data from, the peripherals by 
using memory-reference instructions. 
This approach is called memory- 
mapped I/O because it allocates some 
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Price 

Performance 

Reliability 




CMC IS MEETING TODAY'S 
HIGH STANDARD OF 
EXCELLENCE WITH TOSHIBA, 
CMC'S OWN SUPERFIVE AND 
SUPERTEN, 5- AND 10-MBYTE 
MICROCOMPUTERS, AND 
OTHER FINE PRODUCTS 



TOSHIBA 
DESKTOP 
COMPUTERS 



CMC International offers dealers the new Toshiba computer line, 
CP/M® -based micros with lots of flexibility... your choice of one 
or two drives, either 5V4 or 8 inch. Toshiba computers come with 
C/PM, Microsoft Basic80 and CBasic® . We're proud to offer a 
system with day-in, day-out dependability, backed by one of the 
world's largest electronics manufacturers. And, we offer a com- 
prehensive dealer program including parts and module inventory, 
and prepaid freight for warranty repairs (if you ever need it). 



64k RAM, 80x24 12" green 
T-200 phosphor screen, complete with 
CP/M, MBasicSO and CBasic. 
Model 1 Modil 2 

One 5 1 /4"280k Two 5 1 /4" 280k 

Disk Drive Disk Drives 



ust '3995 



List '4495 



ALSO DISTRIBUTING: 
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portion of computer memory space to 
peripheral devices. The Motorola 
6800 and 68000 microprocessors use 
memory-mapped I/O. 

The advantage of memory-mapped 
I/O is that existing processor instruc- 
tions serve the dual purpose of inter- 
facing to memory and to I/O devices. 
The disadvantage is that the full 
range of memory is not available for 
program and data storage. In other 
words, memory-mapped I/O reduces 
the computer's maximum memory 
size. For 8-bit microprocessors with 
only about 64,000 possible memory 
locations, this loss of available 
memory can be a real limitation. 

The Intel 8080 and Zilog Z80 
microprocessors use a slightly dif- 
ferent scheme. I/O devices are con- 
nected to the processor by the 
memory data bus, but special I/O in- 
structions and signals on the control 
bus are used for the I/O process. Full 
memory capacity is available to the 
processor because special I/O ad- 
dressing is used. Though the I/O 
devices are on the memory bus, they 
are in I/O space rather than in 
memory space. Figure 1 illustrates 
how I/O devices are connected to 
processors on the memory bus. 

The second method of implemen- 
ting I/O in a computer is to create a 
totally new bus, the I/O bus, which 
resembles the memory bus. The I/O 
bus has an address bus (called the 
peripheral-address bus to differen- 
tiate it from the memory-address 
bus), a second set of data lines, and a 
peripheral-control bus. The signals 
on the I/O bus may or may not 
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Figure 1: A computer system with 
memory-mapped I/O (input /out put). The 
I/O interfaces communicate with the pro- 
cessor over its memory bus. As a result, 
the processor has less memory space 
available for its own use, but there's no 
need for I/O instructions in its instruction 
set. 



resemble those of the memory bus. 
This system has the advantage of full 
memory capability but pays the price 
of creating a new set of instructions, 
called I/O instructions, and a second 
bus, the I/O bus. Figure 2 shows an 
I/O bus system. 

Let's briefly discuss instructions 
before continuing. The memory- 
reference and I/O instructions belong 
to a class of instructions called pro- 
cessor or machine instructions. This 
class of instructions controls com- 
puter operations at the very lowest 
level. Each instruction can initiate 
only the simplest tasks, such as ob- 
taining one piece of information from 
memory or dispatching one character 
to a peripheral device. 

Programmers would face a tremen- 
dous task if they had to solve all 
problems by writing programs at this 
level of complexity. Therefore, the 
computer supplier usually provides a 
systems program or operating system 
which, in effect, provides a new set of 
instructions with far greater power. 
The new set of instructions is called a 
high-level language because the in- 
structions, now referred to as state- 
ments, allow programming at a much 
higher level of complexity. 

Digital Signals 

We've briefly discussed the sets of 
lines called buses and have stated that 
the processor and other systems com- 
ponents send signals along these 
buses. Buses, of course, consist of 
metallic carriers upon which voltages 
may be impressed and currents made 
to flow. 

The simplest signal that might 
travel along such a conductor is the 
presence or absence of voltage or cur- 
rent flow. This is a binary signal 
because it can assume only two 
states: present or absent. With a 
voltage-related signal, the voltage 
either is or isn't there: the voltage is 
either k volts or zero volts. Voltages 



are measured with reference to a zero 
point, usually called ground, which is 
often a heavy conductor intercon- 
necting all components in a computer 
system. 

Binary signals are the primary 
means of communication in computer 
systems because the circuitry required 
to generate and detect mere presence 
or absence of a signal is much simpler 
to construct than circuits concerned 
with "how much" signal is present. 
Simplified circuitry allows construc- 
tion of highly complex processors 
because binary circuits require much 
less space than other types. This is the 
key to construction of LSI (large-scale 
integrated) circuitry, which incor- 
porates thousands of circuits on a 
small silicon chip. 

Buses are simply sets of parallel 
conductors upon which binary sig- 
nals can be impressed. The most com- 
mon binary signal at present is the 
TTL level set. TTL (transistor- 
transistor logic) is a family of in- 
tegrated circuits which constitute the 
building blocks for many of today's 
computers. These digital circuits not 
only define presence or absence of 
signal as valid binary signals but also 
define regions of voltage for proper 
levels. Those regions are: 

High region = 2 to 5 volts 
Undefined region = 0.8 to 2 volts 
Low region = to 0.8 volts 

Voltages in the undefined region 
mean neither high nor low. 

As long as the circuits that send 
and receive signals agree on the levels 
to be used, we have a hardware sys- 
tem for transmitting signals. We will 
see that one of the tasks of I/O cir- 
cuits is to convert signal levels used 
by one portion of the system to those 
used in another. Unfortunately, not 
all peripheral devices use TTL levels. 
All the computer buses that we will 
discuss do use these levels. 
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Figure 2: A computer system with an I/O bus in addition to a memory bus. Building in 
a separate I/O bus frees all the memory-address space for the processor's own use. 
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HMIIF f U IIT PTPA IMI A Powerful Descendant 

InL Wnlfir I MIW S of Proud Ancestors. 

Based on Superior 6809-Family Technology, Smoke Signal's Chieftain 
Line is a Series of Computers that Now Include Formidable Hard Disk 
Systems and Multi-User, Multi-Tasking Capability! 

Chieftain's awesome array of capabilities flow directly from the advanced tech- 
nology that produced the renowned 6809 and state-of-the-art 68000 micro- 
processors. This extraordinary architecture exceeds Z-80 — CP/M based 
computers in capability, ease-of-use and reliability. * 

By virtue of this rock-solid heritage. Chieftain computers are today 
used the world over in a staggering array of applications that 
demand exceptional performance. 

Amazing Versatility, Uncompromised Quality 
and Outstanding Support 

Select the Chieftain that most perfectly fits a defined environ- 
ment and budget. The series starts at 5Vn-inqh floppy disk 
systems and proceeds through a spectrum of capabilities up 
to Winchester hard disk systems of 1 0- or 30-Megabyte 
capacity, and higher as technology makes available! Add 
multi-tasking power for mainframe-like performance. 



In any configuration, the Chieftain is a no-fuss, turn-key 
system that serves you more than adequately today. . . 
and easily remains a step ahead of growing require- 
ments. All are upward-compatible, with expandable 
memory. Software ranges from a complete small 
business program library to highly-specialized ap- 
plications collected through Smoke Signal's unique 
Dealer Information Exchange. 

Gold-plated connectors typify Smoke Signal's 
insistence on unquestioned reliability and long 
life. Every Chieftain computer is Endurance- 
Certified to ensure perfect operation from 
day one. 

The quality doesn't stop there. Prompt, expert 
support is only as far away as the telephone. 
Every working day. 

Cost-Effectiveness is the Final, 
Convincing Fact 

A typical dealer price for a complete Chieftain 
computer system is well below $5,000 (or 
even lower, depending on quantity discount!). 
Remember, that is not for the lowest-priced 
Chieftain, and it includes terminal, printer, 
software and desk — all our usual fine quality. 
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Data Representation 

After establishing signal levels, we 
must reach an agreement on what the 
various signals represent. What will 
be the digital representation of the 
character "A" or the number "123"? 
The alphabet can assume any of 26 
values. Numerals can assume an in- 
finite number of values. How can two 
levels — on and off — represent all 
these values? 

The answer is to use more than one 
signal line, thus creating a bus. If we 
use eight lines, each of which can 
assume one of two levels, then we can 
represent 2 raised to the eighth power 
or 256 values. This is sufficient to rep- 
resent all of the characters in the 
alphabet (both uppercase and lower- 
case) and the other printable char- 
acters and punctuation marks on a 
typewriter, along with a few special 
characters. 

Communication is possible with 
eight lines as long as the sender and 
receiver agree on what each of the 256 
values represents. The second task of 
I/O is to assure agreement between 
sender and receiver or at least to con- 
vert from one set of values to 
another. 

In addition, not all devices com- 
municate on the same number of 
lines. Some use a single wire (plus 
ground) and send one bit (binary 
digit) of information at a time. The 
receiver reassembles these sequential 
bits of information into a "parallel" 
representation (e.g., eight bits of data 
stored on eight parallel data lines). 
Some devices need only send 
numerals, which can be represented 
with ten values and require only four 
digital signal wires (because binary 
1010, which has four bits, is decimal 
10). Other forms of representation 
may require 16, 24, 32, or 64 lines, 
complicating interconnection. Inter- 
facing among these devices must 
somehow adapt one system of rep- 
resentation to another. 

The I/O Bus 

We've just discussed several basic 
concepts relating to computer sys- 
tems and I/O. Now we can give the 
programmer a means of questioning 
the computer and the computer a 
means of answering those questions. 



The first step is to create an I/O 
bus leading from the processor to the 
outside. As stated earlier, the I/O bus 
is a set of conductors carrying signals 
that represent the information the 
computer is trying to transmit from 
the processor to the peripheral. 

In addition, several conductors 
carry control signals that let the com- 
puter signal the recipient that the data 
on the bus is valid and should be ac- 
cepted. The recipient must have some 
signals to notify the processor of the 
recipient's readiness to accept data 
and of its operational status. Finally, 
since we want the computer to be able 
to receive and transmit data, a signal 
is needed to dictate the direction of 
the data flow on the I/O bus. 

The I/O bus shown in figure 3 has 
a number of connections. The top- 
most connection, with arrowheads at 
both ends, represents a group of 16 
data lines. This connection is the data 
bus; the arrowheads indicate that the 
data bus can carry data in either 
direction, depending on the pro- 
cessor's immediate need. Beneath the 



data lines is a single wire labeled 
"strobe." The strobe is the bus syn- 
chronizer; the computer uses the 
strobe to indicate that data is ready to 
be accepted. 

The next wire in figure 3 is labeled 
"I/O" and controls the direction of the 
data on the data bus. The I/O wire is 
the traffic cop of the I/O bus, allow- 
ing bidirectional data flow in only 
one direction at a time. The 
peripheral signals the computer on 
wires labeled "status" and "flag." 
Status is a simple signal indicating 
presence or absence of a peripheral to 
receive data. After all, a computer 
can't communicate with a device 
that's not there. 

Flag is a more complex signal. To 
understand flag, we need to study 
speed. Computer processors are very 
fast; the only moving parts inside 
them are the speedy electrons carry- 
ing digital signals. On the other hand, 
devices with which computers com- 
municate are often mechanical. Disk 
and tape mechanisms, printers, and 
plotters all have moving parts that 
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Figure 3: An I/O bus like that used by Hewlett-Packard. The bidirectional data lines 
carry information between the computer and the peripheral-device interface. The com- 
puter uses the strobe line to tell the peripheral device that data is ready to be accepted. 
The I/O line informs the peripheral of the direction of data transfer. The peripheral 
device uses the flag line to ask the computer to delay sending more data. The status line 
tells the computer whether or not the peripheral device is attached. 
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take relatively long periods of time to 
perform their assigned tasks. 

Take a printer for example. Let's 
study an interchange between a com- 
puter and a piece of paper. The com- 
puter first addresses the printer inter- 
face using the last set of wires in the 
I/O bus diagram, the peripheral- 
address lines. If there's a device at 
that address, it will respond by 
signaling the computer on the status 
line. If the response is positive, the 
computer sets the I/O line to 



"output" (direction is always from the 
processor's perspective), places data 
on the data lines, and causes the 
strobe line to indicate the data's 
availability. If the printer is working, 
it accepts and prints the data. 

A serial impact printer, much like a 
typewriter, must select the proper 
character, activate some mechanism 
to strike the paper, and then move to 
the next character position. 

These steps may take 10 milli- 
seconds (0.01 seconds) or so to per- 
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form. That may not seem like a long 
time, but the processor takes about 
one microsecond (0.000001 seconds) 
to send the command to print. From 
the processor's perspective, the 
printer takes forever. 

Fortunately, computers are patient 
and will obey if told to wait. In our 
example, the computer will not send 
another character until the printer has 
printed the current one. The flag line 
carries the printer's signal asking the 
processor to wait. 

That completes our discussion of 
computer input/output. As we've 
seen, the computer remains firmly in 
control of the entire process. Next 
month, we'll look at those cases in 
which the I/O peripheral takes con- 
trol of the computer: interrupts and 
direct memory access. ■ 



An I/O Glossary 

Learning the terminology and 
jargon is one of the most difficult 
problems encountered when enter- 
ing a new technical field. Every 
discipline has its own unique 
vocabulary, and the world of com- 
puter input/output is no excep- 
tion. This glossary should help the 
reader who is unfamiliar with the 
computer terms in the I/O Primer, 
although the glossary is not com- 
prehensive and its definitions are 
not necessarily universal. 

accumulator: a register inside the 
computer processor that stores 
operands and receives the results 
of operations. A computer may 
have several accumulators. 
alphanumeric: representing letters 
and numbers. 

ASCII (American Standard Code 
for Information Interchange): a 
7-bit code capable of representing 
letters, numbers, punctuation 
marks, and control codes in a form 
acceptable to machines. 
analog: varying, continuously 
rather thart in steps. Contrast this 
with digital. A rheostat is an 
analog device; an on-off switch is 
digital. 
analog-to-digital conversion (also 
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Z-89 ZENITH DATA SYSTEM 

This stand alone micro computer 
simplifies operation and installation. 
With the wide range of CP/M TM 
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QUME SPRINT 9/35 

The QUME Sprint "9" Series Printer has broken 

the price performance barrier. 
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TELEVIDEO SYSTEM I 
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A to D, ADC, or A/D): the con- 
version of continuously varying 
phenomena (e.g., voltages) into 
discretely varying or "stepped" 
phenomena. 

APL: a high-level computer lan- 
guage considered by many to be 
the strongest language for mathe- 
matical procedures and 
algorithms. APL uses specially 
developed arithmetic operators. 
assembly language: a low-level 
computer language for implement- 
ing higher-level functions. One 
assembler statement produces one 
machine instruction. 
asynchronous device: a unit that 
operates at a speed not associated 
with any particular portion of the 
system to which it is connected; it 
therefore is not a time-critical com- 
ponent. Not to be confused with 
the asynchronous serial interfaces 
which are synchronous devices. 
asynchronous data communica- 
;ions: a serial I/O protocol in 
which each byte transmitted is self- 
sufficient and bears no exact time 
relationship to preceding or suc- 
ceeding bytes. 

background program: that portion 
of the resident computer program 
that is run when the system has no 
other needs for the processor. 
Found only in multitasking 
systems. 

base: the radix or number of 
characters in a particular number 
system. The decimal number sys- 
tem is base 10, since 10 numerals (0 
through 9) are used. 
BASIC (Beginners All-purpose 
Symbolic Instruction Code): a 
high-level language that is par- 
ticularly easy to learn. Although 
this is the native language of most 
microcomputers today, there are 
many incompatible dialects. 
baud rate: term often used to mean 
bit rate or data rate, the rate in bits 
per second at which information is 
transmitted over a serial link. In 
data transmission over analog 
channels such as the phone line, 
the baud and data rates may not be 
the same. 

BCD (binary-coded decimal): a 
4-bit system of coding the 



numerals through 9. The 6 most 
significant codes of the 4-bit sys- 
tem are unused because 4 bits can 
represent 16 different numbers. 
benchmark: a test program used to 
compare a feature, usually speed, 
of two or more systems. 
bidirectional lines: lines that may 
carry information in either direc- 
tion but not in both simultane- 
ously. 

binary: the base-2 number system, 
which uses only the numerals 
and 1. 

bipolar: an integrated-circuit tech- 
nology characterized by high 
speed, medium power require- 
ments, and wide availability. 
bisync (binary synchronous): a 
synchronous, serial data-com- 
munications protocol that is byte- 
oriented. Created by IBM. 
bit (binary digit or binary integer): 
a single digit of a binary number. 
bit rate: see baud rate, 
bus (plural buses): a group of hard- 
ware signal wires used to intercon- 
nect several devices for com- 
munication. 
byte: a group of 8 bits. 
character: a pattern which is mean- 
ingful in a semantic system and 
which does not consist of smaller 
meaningful units; an "atom" of 
meaning. 

character set: a group of characters 
that, taken as a whole, can express 
all the information desired in a 
particular system. 
checksum: a quantity used in 
several error-checking schemes. 
The checksum usually follows a 
string of characters. 
chip (also integrated circuit): an 
electronic component made up of 
many basic devices, such as tran- 
sistors, all combined on a single 
piece of silicon. 

CMOS (complementary metal- 
oxide semiconductor): a logic 
family of integrated circuits 
characterized by extremely low 
power requirements, medium 
speed, wide availability, and sus- 
ceptibility to static discharge. 
clock: a periodic signal used 
throughout a system for timing 
and synchronization. 



compiler: a program that takes a 
high-level language as its input and 
produces machine code for output. 
compute-bound: adjective describ- 
ing a program that is speed-limited 
by the computations being per- 
formed rather than by the I/O tak- 
ing place. 

control character: a character that 
produces some action in a device 
other than the printing or display- 
ing of a character. A normal 
character may become a control 
character in some systems by being 
prefixed with a control character 
or characters. 

controller: the device that dictates 
the sequence of events in a system. 
control line: a signal line used to 
sequence the flow of information 
over a data link. 

CRT (cathode-ray tube): a term 
often used synonymously with 
video-display terminal, of which 
the CRT is a part; a popular 
display device used to show multi- 
ple lines of text and/or graphics. 
data bus: a set of signal wires that 
carries data or characters between 
devices in a system. 
data communications: generally 
taken to mean serial data I/O but 
may include any I/O between 
digital devices. 

data set: Bell Telephone's name for 
a modem. Used to transmit digital 
data over voice telephone lines. 
data terminal: a class of devices 
with keyboards and video 
displays, a video-display terminal. 
decimal: pertaining to the base-10 
number system. 

digital: a method of representing 
information with discrete 
numbers. 

digital-to-analog (also D to A, or 
DAC, or D/A) conversion: a tech- 
nique for converting a digital rep- 
resentation into a simulated analog 
signal. 

DMA (direct memory access): an 
I/O technique for transferring data 
between a device and memory 
without the aid of the computer 
processor. A very high-speed 
method that requires special hard- 
ware to control memory. 
DTL (diode-transistor logic): a 
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How to maximize 
your 




You don't have to settle for 
standard equipment. Let MTI 
and Alpha Byte help you build 
the Model III you want. 




i 

MTI FLOPPY DISK A00-0N KITS 

Nowyou can upgrade your I6K level II Model III to 
a full 48K Disk System the easy way with MTI "s 
Double Density Disk Controller and your choice of 
Disk Drives. You can choose 40 track, Double- 
Sided 40 track or Double-Sided 80 track Drives to 
supply your disk storage needs. Forty Track 
Drives store I75K, Double-sided 40 Track drives 
store 350K. Four Double-Sided 80 Track Drives 
provide up to 3 MEGABYTES of On-Line storage. 

INTERNAL DISK DRIVE KITS 

The first drive kit includs one Tandon Disk Drive, 
MTI Double Density Controller, Switching power 
supply, 32K of RAM, all mounting hardware, 
cables and Detailed Installation Instructions. The 
second internal drive kit includes a second drive 
and the necessary installation hardware. 

40 TRACK DRIVE SYSTEM 

DRIVE NO. 1 KIT .695.00 

DRIVE NO. 2 KIT .279.00 

40 TRACK DUAL HEAO SYSTEM 

DRIVE NO. 1 779.00 

DRIVE NO. 2 389.00 

80 TRACK DUAL HEAD SYSTEM 

DRIVE NO. 1 929.00 

DRIVE NO. 2 569.00 



EXTERNAL DRIVE KITS 

Two external drives can be attached to any dual 
drive Model III Computer. 

40 TRACK EXTERNAL DRIVES 

DRIVE NO. 3 379.00 

DRIVE NO. 4 359.00 

DUAL HEAD 40 TRACK EXTERNAL DRIVES 

DRIVE NO. 3 499.00 

DRIVE NO. 4 479.00 

DUAL HEAD 80 TRACK EXTERNAL DRIVES 

DRIVE NO. 3 679.00 

DRIVE NO. 4 659.00 

FIVE MEGABYTE EXTERNAL 

WINCHESTER HARD DRIVE 2795.00 

Add the Ultimate in Fast High Capacity Disk 
Storage to any Model III Floppy Disk system. 
Reliable Winchester technology provides enough 
storage for the largest business files. Winchester 
disk drives have greatly increased data transfer 
rates and that means faster program and file 
loading. This is a complete self contained system 
that connects to a standard Model III Disk System 
in minutes without any modification to the com- 
puter. 

MODEL III DIAGNOSTIC PROGRAM 49.95 

A complete diagnostic program for the Model III. 
Tests RAM and ROM, video display and all disk 
drives. Catch problems while they're small and 
be sure that your Model III is in perfect running 
condition. 




IPUTER 
PRODUCTS 



MODEL III CP/M-80 NOW AVAILABLE!. . .849.00 
CP/M® & 80 Column Kit. 

Now you can run proven CP/M based software on 
your Model III, with standard 80-column display. 
A simple internal modification will transform your 
Model III into a NEW computer and allow you to 
run CP/M the industry-standard operating system 
and assure you of a large supply of fine software. 
Includes CP/M 2.2. 

MODEL III SPEED-UP MOD 149.00 

Now you can run your Model III at 4 MEGAHERTZ, 
that's almost double the standard speed. This 
simple-to-install kit does require some soldering. 

MODEL III DISK DRIVE CLEANING KIT. . . .24.95 

Uses soft non-abrasive cleaning material and in- 
cludes a disk head excercising program to insure 
thorough cleaning. 

OOSPLUS OPERATING SYSTEMS 
FOR THE MODEL III 

Solid BUG-FREE operating systems for the Model 
III. Supports different size drives on the same 
system and Basic Program Chaining with 
variables saved in memory. 

40 TRACK 99.00 

80 TRACK 119.00 

EXPANDED DOSPLUS 3.3.8 149.00 

Read and Write 40 Track Diskettes on an 80 Track System. 
HARD DISK DOSPLUS 299.00 

Supports the MTI 5 MEG HARD DISK. 
CP/M is a reg. trademark of Digital Research. 



We built a reputation on our 
prices and your satisfaction. 

We guarantee everything for 30 days. If 
anything is wrong, return the item and we'll make 
it right. And, of course, we'll pay the shipping 
charges. 

We accept Visa and Master Card on all orders; 
COD orders, up to $300.00. 

Add $2.00 for standard UPS shipping and 
handling on orders under 50 lbs, delivered in con- 
tinental U.S. Call for shipping charges over 50 
lbs. Foreign, FPO and APO orders add 15% for 
shipping. Californians add 6% sales tax. 

Prices quoted are for stock on hand and are 
subject to change without notice. 



To order, or for information, call: 

(213)706-0333 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 
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CP/M 
SOFTWARE 

LARGEST SELECTION 
IN U.S.A. 



dBASE II® 

AshtonTate 


QUICKSCREEN 

Fox & Geller 


WORDSTAR* 

Micropro 


$ 595 


M49 


$ 299 


CB-8(f 

Compiler Systems 


SUPERCALC 

Sorcim 


MICROTAX* 

Microtax Systems 


$ 419 


$ 239 


CALL 


SPELLSTAR* 

Micropro 


MAILMERGE^ 

Micropro 


T/MAKER 

Lifeboat Assoc. 


$ 169 


>99 


$ 229 


THE LAST ONE* 

D.J. 'AVSyst. LTD. 


CALCSTAR® 

Micropro 


BASIC 9 
COMPILER 

Microsoft 


>525 


$ 219 


$ 325 


BASIC 80* 

Microsoft 


SELECT^ 

S.I.S. 


FMS-80^ 

Systems Plus 


$ 284 


$ 395 


"649 



SAVE ON HARDWARE 



TELEVIDEO910 $575.00 MICROSOFT SOFTCARD 

TELEVIDEO950 $955.00 ALTOS PRODUCTS 

CITOHSTARWRITER $1429.00 ZENITH PRODUCTS .... 

C ITOHPROWRITER $559.00 CCS. PRODUCTS 

IDS560G $1060.00 ARCHIVES PRODUCTS . . 

XEROXCOMPUTERS. . . , 



. . . $289.00 
.LESS 20% 
.LESS20% 
. LESS20% 
.LESS20% 
. LESS 15% 



CP/M is a Trademark of Digital Research 




CORPORATION OF AMERICA 

10 MAZZEO DRIVE, RANDOLPH, MA. 02368 



logic family, compatible with TTL 
and nearly extinct. 
EBCDIC (extended binary-coded 
decimal interchange code): a 

special IBM character set seldom 
used in microcomputers. 
emulator: a program or circuit that 
imitates another program or circuit 
in real time. Usually, the emulator 
provides testing and monitoring 
capabilities beyond those of the 
program or circuit being emulated. 
erasable programmable read-only 
memory (also EPROM): an in- 
tegrated circuit that can store pro- 
grams or data which can later be 
erased. Information is stored, with 
or without power, until the erase 
procedure is activated. There are 
two types of EPROM: ultraviolet- 
erasable EPROM, and electrically 
erasable programmable ROM 
(EEPROM). EPROMs are common 
in development work because they 
can be reused. 

exponent: the power of 10 of a 
number expressed in scientific 
notation. The exponent of the 
number 

1.245 X 10 15 

is 15. 

fan in: the electrical load a logic 
circuit places on a signal line. 
fan out: a measure of the drive 
capability of a logic circuit. 
firmware: a program (software) 
placed in ROM. Many microcom- 
puters have firmware operating 
systems and language interpreters. 
flag line: a signal line used in a data 
link to signal the status of a device 
connected to the data link. 
foreground job: a program that 
has the highest priority and runs 
on the computer processor 
whenever possible. Found only in 
multitasking systems. 
full duplex: (in a communication 
channel) capable of simultaneous 
transmission in both directions. 
The term is also used (incorrectly) 
to describe data terminals that do 
not "self -echo" on their screens the 
characters they send, relying in- 
stead on the remote terminal to 
echo each character sent. Contrast 
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THE COMMODORE COMPUTERS 

"FROM $ 300 TO $ 1995, THEY COST LESS AND GIVE 
YOU MORE FOR YOUR MONEY. READ OUR CHART." 



—William Shatner 



The idea of a computer in every office and home used to be 
science fiction. Now it's becoming a reality. The question is, 
with so many to choose from, which computer should you 
buy? When you consider the facts, the clear choice is 
Commodore. 

COMPARE OUR $995 COMPUTER 



FEATURES 


COMMODORE 
4016 


APPLE 
II 


IBM 


Base Price 


$995 


$1,330 


$1,565 


12" Green Screen 


Standard 


299 


345 


IEEE Interface 
TOTAL 


Standard 
$995 


300 
$1,929 


NO 


$1,910 


Upper & Lower 
Case Letters 


Standard 


NO 


Standard 


Separate Numeric 
Key Pad 


Standard 


NO 


Standard 


Intelligent 
Peripherals 


Standard 


NO 


NO 


Real Time Clock 


Standard 


NO 


NO 


Maximum 5Vi" Disk 
Capacity per Drive 


500K 


143K 


160K 


Priccsare as of (he most recent pu 
capabilities of the (16K) PET® 401 
shown vary in their degree of expa 


)!ishcd price lists, Scptcm 
6. Disk Drives and Printer 

ndability. 


bcr, 1981 and appr 
s are not included 


Dximatc the 

n prices. Models 



Many experts rate Commodore Computers as the best 
desk-top computers in their class. They provide more storage 
power — up to 1,000,000 characters on 514" dual disks — than 
any systems in their price range. Most come with a built-in 
green display screen. With comparable systems, the screen is 
an added expense. Our systems are more affordable. One 
reason: we make our own microprocessors. Many 
competitors use ours. And the compatibility of peripherals 
and basic programs lets you easily expand your system as 
your requirements grow. Which helps explain why 
Commodore is already the No. 1 desk-top computer in 
Europe with more than a quarter of a million computers sold 
worldwide. 

WE WROTE THE BOOK ON SOFTWARE. 

The Commodore Software Encyclopedia is a com 
prehensive directory of over 500 programs for 
business, education, recreation and personal use. 
Pick up a copy at your local Commodore dealer. 



FULL SERVICE, FULL SUPPORT. 

Commodore dealers throughout the country offer 
you prompt local service. In addition, our new 
national service contract with TRW provides 
nationwide support. Visit your Commodore 
dealer today for a hands-on demonstration. 





Commodore Computer Systems 

681 Moore Road 

King of Prussia, PA 19406 



Canadian Residents: 

Commodore Computer Systems 

3370 Pharmacy Avenue 

Agincourt, Ontario, Canada, M1W 2K4 

Please send me more information. 



Name 





ft commodore 

COMPUTER 
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Introducing 
the Sinclair ZX81 

If you're ever going to buy 
a personal computer, now is the 
time to do it. 

The new Sinclair ZX81 is the 
most powerful, yet easy-to-use 
computer ever offered for anywhere 
near.the price: only $149.95* completely 
assembled. 

Don't let the price fool you. The 
ZX81 has just about everything you 
could ask for in a personal computer. 
A breakthrough 
in personal computers 

The ZX81 is a major advance over 
the original Sinclair ZX80— the world's 
largest selling personal computer and 
the firstfor under $200. 

In fact, the ZX8fs new 8K Extended 
BASIC offers features found only on com- 
puters costing two or three times as much. 

Just look at what you get: 

■ Continuous display, including moving 
graphics 

■ Multi-dimensional string and numerical 
arrays 

* Plus shipping and handling. Price includes connectors 
for TV and cassette, AC adaptor, and FREE manual. 



■ Mathematical and scientific functions 
accurate to 8 decimal places 

■ Unique one-touch entry of key words 
like PRINT, RUN and LIST 

■ Automatic syntax error detection and 
easy editing 

■ Randomize function useful for both 
games and serious applications 

■ Built-in interface for ZX Printer 

■ 1K of memory expandable to 16K 

The ZX81 is also very convenient 
to use. It hooks up to any television set 
to produce a clear 32-column by 24-line 
display. And you can use a regular 
cassette recorder to store and recall 
programs by name. 



If you already own a ZX80 

The 8K Extended BASIC 
chip used in the ZX81 is available 
as a plug-in replacement for your 
ZX80 for only $39.95, plus shipping 
and handling— complete with new key- 
board overlay and the ZX81 manual. 
So in just a few minutes, with no 
special skills or tools required, you can 
upgrade yourZX80to have all the 
powerful features of the ZX81. (You'll 
have everything except continuous dis- 
play, but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

With the 8K BASIC chip, your 
ZX80 will also be equipped to use the 
ZX Printer and Sinclair software. 

Order at no risk** 

We'll give you 10 days to try out 
the ZX81. If you're not completely satis- 
fied, just return it to Sinclair Research 
and we'll give you a full refund. 

And if you have a problem with 
your ZX81, send it to Sinclair Research 
within 90 days and we'll repair or replace 
it at no charge. 

"Does not apply to ZX81 kits. 




NEW SOFTWARE:Sinclair has 

published pre-recorded pro- 
grams on cassettes for your 
ZX81, or ZX80 with 8K BASIC. 
We're constantly coming out 
with new programs, so we'll 
send you our latest software 
catalog with your computer. 



ZX PRINTER: The Sinclair ZX 
Printer will work with your ZX81, 
or ZX80with8KBASIC.lt will 
be available in the near future 
and will cost less than $100. 



16K MEMORY MODULE: 

Like any powerful, full fledged 
computer, the ZX8i is expand- 
able. Sinclair's 16K memory 
module plugs right onto the 
back of your ZX81 for ZX80, 
with or without 8K BASIC). 
Cost is $99.95. plus shipping 
and handling. 



ZX81 MANUAL: The ZX81 
comes with a comprehensive 
164-page programming guide 
and operating manual de- 
signed for both beginners and 
experienced computer users. 
A $10.95 value, it's yours free 
with theZX81. 




Tb 
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Introducing 
theZX81kit 

If you really want to 
save money, and you enjoy 
building electronic kits, you 
can order the ZX81 in kit form 
for the incredible price of just 
$99.95* It's the same, full-featured 
computer, only you put it together 
yourself. We'll send complete, easy- 
to-follow instructions on how you can 
assemble your ZX81 in just a few hours 
All you have to supply is the soldering iro 

How to order 

Sinclair Research is the world's larg- 
est manufacturer of personal computers. 

The ZX81 represents the latest 
technology in microelectronics, and it 
picks up right where the ZX80 left off. 
Thousands are selling every week. 

We urge you to place your order 
for the new ZX81 today. The sooner you 
order, the sooner you can start enjoying 
your own computer. 

To order, simply call our toll free 
number, and use your MasterCard or VISA. 
•-\ To order by mail, please use the 

^ fepupon. And send your check or money 
order. We regret that we cannot accept 
purchase orders or C.O.DIs. 

CALL 800-543-3000. Ask for op- 
erator #509. In Ohio call 800-582-1364. 
In Canada call 513-729-4300. Ask for 
operator #509. Phones open 24 hours 
a day, 7 days a week. Have your Master- 
Card or VISA ready. 

These numbers are for orders 
only. For information, you must write to 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061. 



\ 
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with half duplex. 

gate: the minimal logic element; a 
circuit with more than one input 
but only one output, which is 
energized by a certain combination 
of inputs. Basic gate types are 
AND, OR, Exclusive OR, and 
NOT. 

GIGO (garbage in, garbage out): 
the usual answer to the question 
"Why doesn't my program work?" 
ground, earth or safety: a wire that 
is (or is supposed to be) at earth 



potential. Intended to reduce or 
eliminate shock hazard in an elec- 
trical device. 

half duplex: (in a communication 
channel) capable of transmission in 
both directions but in only one 
direction at a time. The term is also 
used (incorrectly) to describe data 
terminals that "self-echo" on their 
screens each character they send. 
Contrast with full duplex, 
handshake: a signaling protocol 
for transferring information bet- 
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WHY DOES OUR SPELLING CHECKER 
COST LESS THAN THEIRS? 



Maybe we goofed by not charging more 
for The WORD. Our customers tell us we 
must be crazy, giving away this much 
software for only $75. 

What's wrong with it? 

Frankly, we're a little hurt when people 
ask us this question. We guess everyone 
must be getting used to paying $200 to $300 
for decent software. Anything that costs 
less must be junk. Right?... WRONG!!! 

The WORD is not only cheaper, it's 
better! 

Available NOW for: 

8" single CP/M*, CDOS™ 
XEROX 820 {8" only) 
Intertec Superbrain 

Q TM 



TM 



Apple IM with CP/M Softcard 

(35.000 word dictionary) 

North Star™ Double/Quad with CP/M 

CP/M is a registered trademark ol Digital Research 



OASIS SYSTEMS 

2765 REYNARD WAY, SAN DIEGO, CA 92103 



The WORD gives you more! 

The WORD gives you a 45,000 word 
dictionary that fits into less than 140K of 
disk space. 

The WORD works with your favorite 
text editor and marks mistakes in your 
document for easy, in-context, correction. 

The WORD'S one-touch word review 
lets you add new words to the dictionary 
with a single keypress. You can build your 
own custom dictionaries too! 

The WORD will look up the correct 
spelling of misspelled words. 

The WORD analyzes your writing, 
counting words and showing you how 
often each word was used. 

The WORD has a special homonym 
helper feature to deal with these pesky 
words. 

The WORD will find rhyming words, 
solve crossword puzzles, and much more! 

CALL TODAY! 

(714) 291-9489 



ween devices in a synchronized 
manner at a rate acceptable to both 
devices; may be in either hardware 
or software. 

hardware: the electronic circuitry 
in a system. 

hardware buffer: a register or set 
of registers used to store informa- 
tion temporarily, usually to act as 
a transfer medium between a fast 
device and a slow one. 
hardware driver: a circuit used to 
impress a signal on a conductor. 
hardware interrupt: a mechanism 
that can quickly obtain the com- 
puter processor's attention for a 
task of higher priority than the one 
executing. 

Hewlett-Packard Interface Bus 
(also HPIB, GPIB, IEEE-488 bus): a 
hardware interface similar to an 
8-bit parallel interface but stan- 
dardized in IEEE standard 
488-1978. 

high-level language: a computer 
language characterized by power- 
ful statements and great ease of 
programming but both at the ex- 
pense of execution speed. 
HPL (High Performance Lan- 
guage): a high-level interpretive 
language found only in the 
Hewlett-Packard 9820, 9821, 9825, 
and 9826 desktop computers. Has 
extensive I/O capabilities. 
IEEE (Institute of Electrical and 
Electronics Engineers): a profes- 
sional organization that has de- 
fined several I/O standards. 
initialization: a process that sets 
the starting values in a device to a 
known state. Often entire systems 
need to be initialized when 
powered up. 

input: the process of transferring 
information into a computer. 
input/output (I/O): a set of pro- 
cesses for information transfer into 
and out of a computer. 
interface: the boundary between 
two devices or programs. 
interface card: a device that con- 
verts signals from a computer bus 
into signals needed by a peripheral 
device. Voltages, signal speeds, 
and signal formats may be con- 
verted. 
interpreter: a program that directly 
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APPLE • ALTOS • ATARI • MAXELL • DYSAN • EPSOM • CCS • SHARP • CASIO • HP • VERBATIM • MEMOREX • SOROC • CORVUS • ADDS 



MICRO 



BUSINESS WORLD INC. 
Information Line (213) 996-2252 
TOLL FREE MAIL ORDER LINES 
(800) 423-5886 Outside Calif. 




C OUTER 
G4K 



' 5.25" diskette 



284K byte per disk drive 

* 2 disk drives per unit 

* Expandable up to 4 units 
•Including SHARP'S FDOS (Floppy 

* Disk Operating System) 

MSL OUR PRICE O^fc 

599500 $3995.00 > , 



HEWLETT 
PACKARD 

HP-125 Microcomputer 
HP-85 Microcomputer 
HP 83 Microcomputer 
16K Exp Memory Module 
Graphics Plotter 7225 
Personality Mod. For 7225 
2631B Impact/Printer/ 

Hvy Dty 

Option 020 For 2631B 
8 Drives to Choose 

from 82902S 
9895A 8" Dual Drive 
Graphics Tablet 9111A 
HP 11C Slim Line Advanced 
HP-12C Slim-Line Financial 
HP-41 CV New 2.2 

Bytes Mem 
HP-41 C Calculator 
Card Reader For 41CV/C 
Printer For 41CWC 
Optical Wand For 41 CV/C 
Quad Ram Equals 

4 Mem. Mods 
Memory Modules For 41C 
HP 97 Programble Printer 
HP 67 Programble 

Calculator 
HP 34C Programble 

Scientific 

HP-38C Programble 
Bus. R/E 

HP-32E Adv. Scientific 
lHP-37E Business Mgmt. 



List 

3750.00 
3250.00 
2250.00 

295.00 
2450.00 

750.00 

3950.00 
150.00 



Price 

2990.00 
2475.00 
1777.00 

255.00 
2075.00 

665.00 

3250.00 
125.00 



1300.00 1125.00 

6850.00 5500.00 

2050.00 1678.00 

135.00 119.00 

150.00 129.00 

325.00 250.00 

250.00 185.00 

215.00 162.00 

385.00 289.00 

125.00 97.00 

95.00 81.00 

25.00 

750.00 595.00 

375.00 295.00 

150.00 117.00 

150.00 117.00 

55.00 48.00 

75.00 57.00 



Hcommodore 

8032-32K 80 Col Crt 
4032-32K 40 Col Crt 
4016-16K 40 Col Crt 
8050 Dual Disk 950K 
4040-Dual Disk 343K 
C2N Cassette Drive 
4022-80 Col Printer 
8024-Mannsman Talley 
25CPS-Starwriter 
CBM-IEEE Modem 
Voice Synthesizer 
VIC 20 

PET to IEEE Cable 
IEEE to IEEE Cable 



List 

1495.00 

1295.00 

995.00 

1795.00 

1295.00 

95.00 

795.00 

1995.00 

1895.00 

279.00 

395.00 

299.00 

39.95 

49.95 



Our"! 
Price 

1097.00 

989.00 

788.00 

1344.00 

989.00 

77.00 

639.00 

1545.00 

1399.00 

225.00 

325.00 

255.00 

34.00 

39.00j 



r XEROX 

Xerox 820-1 5-1/4" Disk 
Xerox 820-2 8" Disk 
CP/M Operating System 
Word Processing Software 
Super Calc 



~Osl 6u7p7 

2995.00 2399.00 

3795.00 2995.00 

200.00 169.00 

500.00 429.00 

295.00 249.00J 



ATARI 

PERSONAL 

COMPUTERS 

400 16K Bytes of Ram 
800 16K Bytes of Ram 
410 Program Recorder 
810 Disk Drive 
825 Printer (80 col 

Centronic 737) 
820 Printer (40 col 

impact) 

830 Acoustic Modem 
8 SO Interface Module 
Atari Visicalc 



X 



ATARI 



List 

595.00 

1080.00 

90.00 

600.00 



Our 
Price 

337.45 
739.00 
77.00 
457.00 



999.95 769.00 



450.00 
200.00 
220.00 
200.00 



353.00 
155.00 
192.00 
164.00 



TEXAS INSTRUMENTS 

Tl 99/4A Console New n 
Improved r-J up 

10'* Color Monitor HigfN^P 
Resolution ^ 

32K Memory Module 

Speech Synthesizer 

Disk Memory Drive 

RF Modulator 

Telephone Coupler (Modem) 

Printer (Solid Slate) 



List 

950.00 

399.95 
399.95 
149.95 
499.95 
49.95 
224.95 
399.95 



~ouT* 



Price 
385.95 

339.95 
312.95 
127.95 
390.95 
42.50 
185.95 
315.95 




MAXELL • DYSAN • EPSON • CCS • SHARP • CASIO • HP • VERBATIM • MEMOREX • SOROC • CORVUS • PERSONAL SOFTWARE • CCS 



Circle 205 on inquiry card. 



BYTE February 1982 139 



SOFTWARE 

DEVELOPMENT 

TOOLS FOR 

INDUSTRY 



CP/M CROSS-ASSEMBLERS 

Fast, comprehensive cross-assemblers 
to run under CP/M.* Extensive pseudo- 
ops Include full listing control, nested 
conditionals, mnemonic synonyms, 
and Inclusion of external source files. 
Generate object file, assembly listing, 
and symbol table from source code for 
nine popular microprocessor families. 

XASM05 6805 

XASM09 6809 

XASM18 1802 

XASM48 8048/8041 

XASM51 8051 

XASM65 6502 

XASM68 6800/6801 

XASMF8 F8/3870 

XASM400 COP400 



Assemblers. . 
Manual only. . 



$200.00 each 
$ 25.00 



8048 DEVELOPMENT PACKAGE 

Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the XASM48 cross- 
assembler. Then plug our EPR-48 board 
into your S-100 system to program the 
8748 EPROM version. 
8048 Development Package . . . $574.00 
EPR-48 alone $449.00 

EPROM SIMULATOR BOARD 

Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator Is an S-100 
board with up to 8K of RAM. Cable with 
24-pin plug replaces 2708 or 2716 
EPROM(s) In your target system for ins- 
tant program testing 
PSB-100 EPROM Simulator . . . $445.00 

w/2K RAM 

'Trademark of Digital Research 

Circle 40 on inquiry card. 




804 SOUTH STATE ST 
DOVER. DEL. 19901 
302-734-0151 



Visa and Mastercharge accepted. W e ship 8 " single 
density and Softcard + 5.25" diskettes. Ask us 
about other formats. OEM AND DEALER INQUIRES 
INVITED. 

+ Trademark of Microsoft 



J 



executes a high-level language. 
interrupt: a disruption in a 
process's normal flow. 
inverter: a logic element or gate 
that outputs a 1 for a input and a 
for a 1 input. Also called a NOT 
gate. 

I/O-bound: adjective describing a 
program whose speed is limited by 
the information interchange bet- 
ween devices in a system rather 
than by the computation being 
done. 

K: abbreviation for 1024, typically 
used to specify memory size be- 
cause 1024 is a power of 2. 
k: abbreviation for 1000, typically 
used to specify resistor values and 
computer prices. 

kluge: a concoction of hardware 
and software, usually extensively 
patched together and not easily 
manufactured. Most commercial 
computers 'have several kluges. 
latch: a logic device that transfers 
input data to output during a 
clock-signal transition and holds 
the data after the clock transition, 
regardless of whether or not the in- 
put data changes; used for 
memory. 

LCD (liquid-crystal display): a 
display device characterized by 
high visibility in high light levels 
and no visibility in darkness. 
LED (light-emitting diode): a dis- 
play characterized by high visibili- 
ty in darkness and less visibility at 
higher light levels. 
logic: a group of circuits that per- 
forms Boolean arithmetic and 
memory functions. 
logic ground: the reference level 
for all the digital signals in a 
system. Not necessarily connected 
to, or at the same potential as, the 
earth ground. 

LSI (large-scale integration): 
highly dense logic circuits on single 
chips. Microprocessors are LSI 
devices. 

machine code: the instructions 
directly executed by the processor. 
mainframe: term originating in 
large data-processing installations 
where sometimes small, remote 
processors are connected to a 
large, central "mainframe" com- 



puter. Often used now to refer to 
the central control and interface 
unit of any computer, not in- 
cluding devices attached by exter- 
nal cabling. 

mantissa: the significant digits of a 
number expressed in scientific 
notation. The mantissa of the 
number 

1.245 X 10 15 

is 1.245. 

mass storage: a device for storing 
large amounts of data or programs 
in a readily retrievable, non- 
volatile form. 

MOS (metal-oxide semiconduc- 
tor): an integrated circuit tech- 
nology characterized by high den- 
sity, medium speed, and medium 
power consumption. Two types of 
MOS exist: NMOS and PMOS, in 
addition to the related CMOS 
technology. 
modem: see data set. 
multitasking: a mode of computer 
operation in which several pro- 
cesses seem to take place simulta- 
neously. In a multiprocessor sys- 
tem, simultaneous operation is 
truly possible. In a single-pro- 
cessor system, the processes time- 
share the processor, and, although 
they appear to be happening simul- 
taneously, they are actually occur- 
ring in a sequential manner. Multi- 
tasking operation allows a com- 
puter to make computations while 
waiting for slower I/O processes to 
take place. Also called overlap, 
negative-true logic: a logic 
system in which a low voltage 
represents a logic 1 and a higher 
voltage represents a logic 0. 
network: a term used in serial data 
communications to describe 
devices that have varying amounts 
of intelligence interconnected to 
form a large system. 
noise: in a communication system 
or circuit, a disturbance which 
conveys no information and may 
interfere with the flow of informa- 
tion or meaningful signals. 
nonvolatile: capable of retaining 
information even when a device is 
switched off; ROMs, disks, and 
tapes are nonvolatile. 
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A new and powerful computer has been born . . . 
the System 83. The versatile UNIX* operating system 
pilots the System 83's raw power through a myriad of 
software such as "C", FORTRAN, PASCAL, BASIC, 
COBOL, and even Networking. Step into 
a bold new frontier with more 
power than you ever 
dreamed possible. 



FEATURES: 

□ UNIX V7 configured by UNISOFT** 

□ Full IEEE 696/S-100 Compatability 
D MC68000 8Mhz Processor 

D 32-Bit Data Operations with 32-Bit Internal Registers 

□ 16-Bit Data Transfer Operations 

□ Memory Management Allows Concurrent Use 
of Mapped ana Non-mapped Address space 

D Rugged Industrial Grade Components at all Levels 

□ 16 Mb of Main Memory Directly Addressable 
D 7 Vectored Interrupt Levels 

□ 192 Device-supplied Interrupts 

□ 256 Kb of RAM with Parity Per Board Slot 

□ Up to 3.2 Mb of RAM Per Cabinet 

* UNIX is a trademark of Bell Laboratories and is supported 

on the DUAL System 83 by UNISOFT 
**UNISOFT is a trademark of UNISOFT Corporation of Berkeley, CA. 

Circle 110 on inquiry card. 




DUAL SYSTEMS CONTROL CORPORATION 

system reliability/system integrity 

720 Channing Way • Berkeley • CA 94710 • (415) 549-3854 • Telex : 172029 SPX 




nybble: half a byte or 4 bits. BCD 
data is packed into nybbles. 
object code: a program in machine 
code. The ultimate form a program 
must take to run on a processor. 
octal: a base-8 number system us- 
ing the numerals through 7. Ap- 
plied in the creation of machine- 
code programs and helpful in 
visualizing bit patterns. 
one's complement: the inversion of 
each bit of a binary number. All Is 
become Os and all Os become Is. 
one's-complement arithmetic: a 
binary arithmetic 'system in which 
negative numbers are created by 
inverting individual bits in the cor- 
responding positive-number rep- 
resentation. There are two Os: all 
binary Os ( + 0) and all binary Is 
(-0). 

open collector: a type of output 
structure found in certain bipolar 
logic families. The device has a 
transistor that enables it to output 
to a low-voltage level only. When 
the device is inactive, an external 



resistor holds the device's output at 
a high- voltage level. Open collec- 
tor devices are useful when several 
devices are to drive a single bus 
line (such as the IEEE-488 bus). 
operating system: the software 
that controls and coordinates all 
the hardware elements in a com- 
puter system. 

output: transfer of information 
from a computer to another 
device. 

overlap: see multitasking, 
packed data information that has 
been compressed to make optimal 
use of data storage. Four BCD 
digits may be packed in one 16-bit 
word. 

paper tape: one of the oldest, slow- 
est, and cheapest methods of stor- 
ing information in a computer sys- 
tem. Data is stored in punched- 
hole sequences on a paper tape. 
Still the only universal medium of 
interchange between computer sys- 
tems. 
parallel I/O: the fastest, simplest 



BYTEWRITER 
DAISY WHEEL PRINTER 

LETTER QUALITY PRINTER AND TYPEWRITER 

IN ONE PACKAGE 

The BYTEWRITER is a new Olivetti Praxis 30 electronic typewriter 
with a micro-processor controlled driver added internally. 




$795 

plus shipping 

Dealer 

Inquiries 

Invited 

FEATURES 

• Underlining • io, 1 2. or 15 characters per inch software selectable • 2nd 
keyboard with foreign grammer symbols software selectable • Change- 
able type daisy wheel • Centronics-compatible parallel input operates with 
TRS-80. Apple. Osborne. IBM and others • Cartridge ribbon • Typewriter 
operation with nothing to disconnect • Service from any Olivetti dealer 

• Self test program built in. 

BYTEWRITER 

125 NORTHVIEW RD., ITHACA, N.Y. 14850 
(607) 272-1 132 

Praxis :«) is a irndomark of Olivetti Corp. 

TRS8() is a trademark of randy Corp. 

BYTKWR1TEN is a trademark of Williams Laboratories. 



method of interconnecting two 
devices; requires the least cir- 
cuitry. Data is transferred in bit- 
parallel format, with the width of 
the interconnect bus generally 
equal to the word size of the pro- 
cessor or the peripheral. Eight-bit 
parallel interfaces are common and 
ideal for character transmission. 
parity: an error-detection method 
used in I/O in which noise is a pos- 
sible problem. Parity is determined 
by counting the number of Is in a 
data word. If the number of Is is 
odd, the word has odd parity; if 
the number of Is is even, the word 
has even parity. 

Pascal: a computer language that is 
popular for its structure and data 
types but has relatively primitive 
I/O statements. 

peripheral: a device connected to a 
computer for providing data to, or 
accepting data from, the external 
environment. 

peripheral processor: an auxilliary 
processor used to interface to ex- 
ternal devices. Generally provided 
to increase system performance by 
allowing simultaneous computa- 
tion by the main processor and 
I/O by the peripheral processor. 
polling: a technique that discerns 
which of several devices on an I/O 
connection is trying to get the pro- 
cessor's attention. In a simple 
form, the processor may 
periodically interrogate each 
peripheral device to determine its 
status. 

positive-true logic: a logic system 
in which a logic is represented by 
a low voltage and a logic 1 by a 
higher voltage. 

priority interrupt: an interrupt 
structure in which devices with 
higher priority may interrupt the 
servicing of devices with lower 
priority. In other systems, priority 
may only be used in the arbitration 
of simultaneous interrupts, dis- 
allowing interruption of an in- 
process interrupt-service routine. 
program: a series of statements 
defining a process or procedure in 
a form that can be executed by a 
computer. 
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Price breakthrough: $499. 

For a CMOS microprocessor development system. 



Our new CDP18S693 costs less 
than any other 1802 microprocessor 
development system on the market. 
And the development system can even 
become your final target system. 

The incredibly low $499* 
price includes: 

• CDP18S601 computer Microboard. 

• ROM/audio cassette controller 
Microboard. 

• Five-card chassis and case. 

• Detachable 5-volt power supply. 

• Audio cassette tape I /O drive for 
mass storage. 

You get these capabilities: 

• Extended BASIC resident in ROM 
with full floating-point arithmetic. 

• 2K-byte monitor program with 

• U.S. optional distributorresale, single unit price. 



extensive memory manipulation. 

• RS232C or 20 mA terminal interface, 
up to 1200 baud. 

Or, for $799* you can get the 
CDP18S694. It has all the capabil- 
ity of the 693, plus: 

• ROM-based 1802 Assembler/Editor. 

• PROM Programmer board. 

• A second cassette tape I/O drive. 

System expansion: 

• Expand your Microboard system 
capability, choosing from over 40 
expansion boards and hardware 
accessories. 

• Memory expandable to full 65K bytes. 

• Virtually unlimited I/O expansion 
capability using any combination of 
analog and digital I/O boards. 



• Run-time BASIC 3 firmware for final 
system configuration. 
Develop software for any 
1802-based component design, 

or for any Microboard system in BASIC 
or assembly language. 

At these prices you can't afford not 
to get into CMOS. 

For more information, contact any 
RCA Solid State sales office, sales 
representative or distributor. 

Or contact RCA Solid State 
headquarters in Somerville, N.J. 
Brussels, Belgium. Sao Paulo, Brazil. 
Hong Kong. 

Or call Microsystems 
Marketing toll-free (800) 526-3862. 

Circle 415 on inquiry card. 
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A0C4C9D3CBA0D5D4C9CCC9D4D9A0A4B5B0A0 

AO AO 

g Disk Utility g 

D3 for Apple DOS 3.3 03 

D4 rr CB 

g LOST PROGRAM « 

" RECOVERY | 

CC CI 

C5 If you haven't D9 

C5 written over that A6 

*i program accidental- A0 

AO f * . .' DO 

C6 ly deleted, this ci 

^ software can re- £4 

cs cover it for you. cs 

D3 AO 

AO D5 

ao Also, it can D4 

AO - ■- ■ C9 

A0 reorganize your disk cc 

cs and inform you of C9 

D8 . . . / D4 

a the remaining D9 

^ space available. ao 

« And, it allows « 

ci you to patch any C6 

[I sector: display in ^ 



af Hex and ASCII on 
P2 standard Apple 
Ao screen. 

DO 



D4 
D5 
D2 
C5 
C4 
CI AO 

£? Menu driven and C2 

cs easy for the novice ao 

JJ while still efficient g 

ce for the professional. D3 

JJ Compatible with g 

C4 M S R Superterm. D2 

C9 AO 

D3 C3 

CB For more information or CF 

D3 to place your order call: DQ 



C5 
C3 

D4 



[208] 263-1213 



AO 
AO 
AO 



c ol Cost: $50 J! 

AQ We pay first class postage and Cl 

A « insurance. You may use VISA or ^ 

M MasterCard. CF 

C4 C6 

C9 TO ORDER: Send us your D4 

D3 check, money order or credit card D7 

CB number and expiration date. CI 

A0 Certified checks avoid clearance D2 

s *** s 

04 ANSWER Corporation ° 4 F 

D5 502A North Second Ave. CF 

D3 Sandpoint, Idaho 83864 CC 

AO r AO 
A0A0C2D9A0CAC5D2D2D9A0D4C9C6C6D4A0A0 
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programmable read-only memory 
(PROM): a logic circuit that may 
be programmed once in a PROM 
programmer; stores data and/or 
instructions that are unlikely to 
need change. Also comes in 
erasable models (EPROMs). 
protocol: a set of conventions for 
transfer of information between 
devices. The simplest protocols 
define only the hardware config- 
uration. More complex protocols 
define timings, data formats, 
error-detection and correction 
techniques, and software struc- 
tures for running the interface. The 
most powerful protocols define 
each level of the transfer process as 
a layer separate from the rest, so 
that some layers, such as the inter- 
connecting hardware, may be 
changed without affecting the 
other layers. 

queue: a list of processes to be ex- 
ecuted in sequential order or of in- 
formation blocks to be processed 
in sequential order. 
random-access memory (also 
RAM): read/write memory in 
which the time needed to write in 
or read out data is independent of 
the data's location, usually refers 
to volatile semiconductor 
memory. 

read-only memory (also ROM): 
memory devices in which the 
memory locations are set to fixed 
patterns when the device is manu- 
f a ctured. Used for invariant pro- 
grams and data. 

read/write memory: memory that 
can store information on a tem- 
porary basis. Usually, the informa- 
tion disappears when the power is 
turned off. 

real-time clock: a device that con- 
tinually measures time in a com- 
puter system without respect to 
what tasks the computer is perfor- 
ming. 

real-time operation: computing at 
a speed sufficient to perform the 
required tasks during a related 
physical process so that results of 
the computations can help control 
the process. A program that closes 
the flood gates after the town is 



under water is not running in real 
time. 

register: a device used for tem- 
porarily holding a piece of infor- 
mation to be processed or trans- 
ferred. 

schematic: a drawing that shows 
the interconnections of circuitry to 
form a device. Generally needed 
when interfacing two devices that 
are not plug-to-plug compatible 
and sometimes when interfacing 
those that are. 

SDLC (synchronous data-link con- 
trol): a protocol specifying a 
layered, bit-oriented approach to 
serial data communications. 
serial I/O: a type of interconnec- 
tion in which information is 
transferred one bit at a time. The 
most common serial I/O hardware 
schemes are the RS-232 standard 
and the 20-mA current loop. Both 
are pseudo-standards because most 
devices using them work similarly 
but are not plug-to-plug compati- 
ble. 

simplex: a unidirectional imple- 
mentation of an I/O protocol. 
simulator: a circuit or program 
that imitates another circuit or 
program but not at the same speed. 
software buffer: a location or set of 
locations in memory given a name 
by the resident program and used 
to hold information until needed. 
software driver: a program or 
routine that transmits information 
to a device by using a device- 
dependent protocol. 
software interrupt: interruption of 
a user-level program in response to 
the acknowledgment of a hard- 
ware interrupt by the operating 
system. In high-level language pro- 
grams, software interrupts can 
safely occur only at the end of a 
program line. 

status: information about a 
device's current state. 
status line: a simple method of rep- 
resenting some state of a device in 
an interconnection scheme. 
string: a set of characters ordered 
in some manner. 

strobe: a control signal for infor- 
mation transfers at the hardware 
level. 



Circle 25 on inquiry card. 



Look What Apparat has 
for your IBM Personal Computer 



I 








Apparat 

announces 

our initial line 

of add-on 

boards for your IBM Personal Computer. 

We are committed to further product 

introductions to enable you to build on 

your new IBM system. 

Add functionality and Capability with 

These Mew P.C. Boards 

Apparat has the following products 

available for delivery in the first quarter 

1982: 

Prom Blaster will program most IK to 4K 

byte EPROMS of 25XX and 27XX single or 

multivoltage type. Complete with 

personality modules and read/write 

software. Priced at $149.00. 

Clock Calendar features seconds, 

minutes, hours, day of week, date, 



month and year. Backup battery, 

leap year and crystal time 

base. Priced at $129.00. 

Protype Card 3.5 by 8 inches 

wirewrap area holds over 

150-14 Pin Dips. Priced at 

$29.95. 

RGB Color Monitors choose 

from NEC, AMDEK and TECO CRTs. 

Priced at $1,095.00 for the NEC and 

$999.00 for AMDEK. TECO available in 

April 1982. 

More Products Coming Soon 

Apparat has more products for your I BM 

system in production and ready for 

introduction in the second quarter 1982: 

3rd and 4th add-on disk drives 

expansion cabinet houses up to two IBM 

compatible drives. Priced at $499.00 for 

cabinet and one 160K drive, two drives at 



$749.00. 
Combo Card 
parallel printer, 
ASYMC 
communication 
(RS-232), and clock 
calendar multipurpose 
^ adapter. 

64K byte hardware 
print-spooler — (with parallel printer 
adapter) buffers 13 minutes of.print 
output (at 80 characters/second). 
300 Baud Modem Card with ASYMC serial 
adapter. 

Apparat will continue developing add-on 
products to support your IBM Personal 
Computer. Call today to find out more 
information about the above products or 
to order yours. Dealer inquiries welcome. 

(303) 741-1778 

IBM Personal Computer is a trademark of IBM. 



Apparat, Inc. 

440 1 So. Tamarac Parkway. Denver, CO 80237 (303) 741-1 778 

TVY GO//YG SUPPORT FOR MICROCOMPUTERS' 
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synchronous data communication: 

a serial I/O protocol in which the 
transmitter and receiver are syn- 
chronized to a common clock sig- 
nal. 

synchronous device: a device that 
transfers information at its, own 
rate, not at the convenience of any 
other interconnected device. Syn- 
chronous devices, such as disl!s, 
must be serviced when they re- 
quest service, or data is usually 
lost. 



synchronous transfer: an I/O 

transfer that takes place in a cer- 
tain amount of time without 
regard to feedback from the receiv- 
ing device. The receiver must 
always be faster than the transmit- 
ter for such transfers to work pro- 
perly. 

threshold: the point °f transition 
between two logic states. For ex- 
ample, 4.5 V might be a threshold 
for low/high transitions. 
transceiver: a circuit or device 



THE NEW OMR 500 
SEES THE 



An Optical 

Version 

of our MR 500 

Makes it Even 

Easier to Enter 

Data into Your 

Microcomputer 




Now you can read punched holes, 
preprinted data, or pencil marks on 
standard OMR cards. All with the 
incredibly compact OMR 500 op- 
tical card reader. 

Using state-of-the-art fiber optics 
to "read" each card, a single long- 
lasting bulb does the job. Reliably 
and accurately. 



The OMR 500 is a low-cost alter- 
nate to keyboard data entry. And 
at less than 1/2 second per hand- 
fed card, you won't be sacrificing 

speed. 

Compact and lightweight, our 
new optic reader is a mere 4-lb, 
4-V2 inch cube. Automatic turn-on 
is standard. 



The reader is available with in- 



telligent interfaces to Apple, 
TRS-80, PET and Atari that 
simplify user software re- 
quirements. Also available are 
RS-232 and S100 interfaces. 



At $1095, including the intelligent 
interface, the OMR 500 truly adds 
an affordable new dimension to 
card reader flexibility. Its uses are 
virtually unlimited. Small 
business, the entire educational 
field, personal computers — 
wherever data entry is required. 

And remember, we still offer the 
industry's largest selection of card 
readers. So whatever your needs, 
we've got the right card reader 
for you. 

Write or phone for complete 
details. Better yet, put in your 
order today. 
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r CHATS WORTH DATA 

20710 Lassen Street Chatsworth, California 91311 Phone: (213) 341-9200 



capable of transmitting and receiv- 
ing. 

transistor-transistor logic (TTL): a 
logic family characterized by high 
speeds, medium power require- 
ments, and wide use. 
Tristate (or three-state; Tristate is 
a trademark of National Semicon- 
ductor Corporation): an output 
configuration, found in several 
logic families, capable of assuming 
three states: logic high, logic low, 
and high-impedance. Useful for in- 
terconnecting many devices on the 
same set of wires in such a way 
that only one device at a time con- 
trols the levels on the lines while 
the other devices are in the high- 
impedance state. 

two's complement: a one's com- 
plement to which 1 is added. 
universal asynchronous receiver/ 
transmitter (UART): a logic device 
used to convert from parallel to 
serial and serial to parallel in the 
asynchronous serial data com- 
munications format. 
universal synchronous/asynchro- 
nous receiver/transmitter 
(USART): a UART with additional 
capability for synchronous serial 
data communications. 
vectored interrupt: an interrupt 
scheme in which each interrupting 
device causes the operating system 
to branch to a different interrupt 
routine, thus saving the time other- 
wise required for a poll to deter- 
mine the interrupting device's iden- 
tity. The Zilog Z80 has an advanc- 
ed vectored-interrupt scheme. 
voice channel: a transmission 
channel originally designed for 
voice transmission, such as the 
telephone line. Modems can 
transmit digital information over 
these channels for long-distance 
data communications. 
word: the smallest unit of informa- 
tion that may be handled conve- 
niently ("addressed") by a com- 
puter. Most microprocessors use 
8-bit words called bytes. Some of 
the latest microprocessors, how- 
ever, use 16-bit words. Usually, 
the larger the word size, the faster 
data may be processed. ■ 



Circle 55 on inquiry card. 
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PROGRAM GEN ERATORS 
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CUSTOM PROGRAMMING 





CONFUSED? 



Are You confused from the many new software 
products becoming available? 

Are you searching for the answer to your 
software problems? 

Now your search has ended! You've discovered 
CONQUEST- A fully relational database 
system which allows for the generation of 
complete multifile turn-key applications. 

This one easy-to-use tool will enable you to solve 
a myriad of business, professional, and personal 
information management problems at a fraction 
of the cost of custom programming. 
Ask for a demonstration of CONQUEST 
at your local computer store. 




Available now for 
Apple II 
Corvus 
Compatible 

= s<tt» — UNITED 

= =^T^= SOFTWARE 

750 3RD Avenue, AMERICA (212) 682-0347 Telex 640055 

New York NY 10017 



'Conquest formerly Request 



FIT — A Federal Income Tax 
Program in UCSD Pascal 



Edward Heyman 

300 Center Hill Rd. 

Centreville, DE 19807 



Does Uncle Sam withhold too much from your 
paychecks all year and then send you a refund without 
paying you interest on the excess amount withheld? Do 
you miss deductions when you make out your tax forms 
because you forget some items or fail to keep records in a 
way that makes deductions easy to find? Do you miss 
other tax breaks by choosing investment strategies 
without analyzing the tax consequences? 

If you have access to a computer that runs UCSD 
Pascal, FIT, my federal income tax program, can help 
you with these problems. First, FIT will estimate your 
correct tax during the year. This will enable you to adjust 
the amount of withholding in order to increase your take- 
home pay, minimize your refund, and earn interest on in- 
come that Uncle Sam would routinely withhold. If in- 
terest rates are 15 percent, your loss during the year from 
excess withholding is about (.15) X (9/12) X (REFUND). A 
$1000 refund means you lose $112.50 in interest — almost 
enough for a new board, a modem, or some useful soft- 
ware. 

FIT also provides a convenient way to collect tax data 
as they arise. With April 15 swiftly approaching, you 
won't have to spend hours searching for and organizing 
data. Also, since FIT makes calculating your taxes ear^y, 
you can use it to see how different kinds of investments 
would affect your obligations to Uncle Sam. 

What FIT Does 

FIT lets you enter tax data for all the lines on form 1040 
and Schedules A and B. (Schedule A is for itemized 
deductions; Schedule B for dividends and interest in- 
come.) At your option, you can enter data sequentially 

BYTE has made no independent evaluation of the accounting 
sufficiency of FIT. We also note that future changes in the tax 
laws should be reviewed for changed data and computational 
requirements. 



without entering the line numbers, or you can type a line 
number to enter data for a single line or to correct an en- 
try. FIT permits multiple entries for each line. That saves 
you the trouble of adding totals for each line before enter- 
ing data. For joint returns, FIT lets you assign a data en- 
try to either the husband or wife. 

FIT then processes the data, consolidating Schedules A 
and B in form 1040, making all adjustments, and 
calculating the tax according to your filing status and 
number of dependents. FIT makes calculations for in- 
dividuals, married persons filing separately, or married 
persons filing jointly. 

FIT displays data on either the console or the printer. 
The program stores data in disk files for retrieval. It will 
also store multiple files under different names so that you 
can save tax data for different years, taxpayers, or 
scenarios. The ability to store multiple files is what makes 
FIT a good tool for analyzing the tax consequences of dif- 
ferent investment strategies. 

How to Use FIT 

FIT starts by displaying the following prompt: 

FIT COMMAND-> P)rint E)dit Calculate R)ead 
W)rite Q)uit 

The ")" indicates that the preceding letter is typed to in- 
voke the desired command. Unless you are using the pro- 
gram with data previously stored in a disk file, you 
should begin with the Edit command. Just type E. 

Editing 

Typing E after the main prompt brings the editing 
prompt: 

EDIT COMMAND-- > A)sched A B)sched B Z)Form 
1040 F)Filing Status Q)Quit 
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Before you 
C.ITOH, see us. 



When you see us we'll tell you about the line of quality printers available from C.ltoh, one of the 
largest manufacturers of computer peripherals in the world. C.ltoh has a printer to fit your needs. 



C.ITOH STARWRITER 

C.ltoh's line of letter-quality 
Daisy Wheel Printers offers an 
unmatched combination of 
price and performance. Since 
the Starwriter is available in two 
versions — the 25 cps Starwriter 
I and the 45 cps Starwriter II — 
you don't have to buy more 
printer than you need. If you 
don't need high print speed, the 
Starwriter I offers you more for 
your printer dollar. The Star- 
writer prints up to 136 columns 
of sharp letter-quality printing 
using cloth or film ribbons; its 
Automatic Bi-Directional prin- 
ting mode assures the highest 
possible throughput. 

The Starwriter uses industry- 
standard 96-character print 
wheels and ribbons, so there are 
no supply problems to worry 
about. Plug compatible with all 
major daisy wheel printers, it re- 
quires no changes in software 
or hardware and is available 
with a Centronics Parallel or RS 
232C Serial interface. Optional 
Accessories: Bi-Directional trac- 
tor, Single Sheet Feeder. 

The Starwriter is backed by 
C.ltoh's one-year warranty (90 
days parts and labor, 9 suc- 
ceeding months parts). 

STARWRITER I Parallel 25 cps. .1440.00 

STARWRITER I Serial 25 cps 1540.00 

STARWRITER II Parallel 45 cps. 1770.00 
STARWRITER II Serial 40 cps. . .1795.00 

Bi-Directional Tractor 239.00 

Single Sheet Feeder 1395.00 

Circle 15 on inquiry card. 



C.ITOH PRO/WRITER 

The C.ltoh Pro/Writer offers professional quality at a very low price. 
Compare the advanced features that are standard on the Pro/Writer 
with what other printers in its price range offer, and you'll find that 
none offer so much value for the money; you won't have to buy 'op- 
tions' to get the performance you want. The Pro/Writer uses the 
latest in dot-matrix printing technology to provide a productive, 
cost-effective solution to all your printer needs. 

Some of the Pro/Writer's Advanced Features: 



N x 9 MATRIX 
BI-DIRECTIONAL PRINTING 
PROPORTIONAL SPACING 
DOT ADDRESSABLE GRAPHICS 
SPECIAL GRAPHICS CHARACTERS 
ENHANCED PRINTING 
FRICTION & TRACTOR FEED 



100 CPS PRINT SPEED 

LOGIC SEEKING 

PICAS (10 PITCH) & ELITE (12 PITCH) 

5 ALPHABETS 

8 TOTAL CHARACTER FONTS 

DOUBLE-WIDTH PRINTING 

OPTIONAL RS 232C VW X-ON & X-OFF 



PRO/WRITER Centronics Parallel 549.00 

PRO/WRITER RS 232C Serial 599.00 




We built a reputation on our 
prices and your satisfaction. 

We guarantee everything for 30 days. If 
anything is wrong, return the item and we'll make 
it right. And, of course, we'll pay the shipping 
charges. 

We accept Visa and Master Card on all orders; 
COD orders, up to $300.00. 

Add $2.00 for standard UPS shipping and 
handling on orders under 50 lbs. delivered in con- 
tinental U.S. Call for shipping charges over 50 
lbs. Foreign, FP0 and AP0 orders, add 15% for 
shipping. Californiana add 6% sales tax. 

Prices quoted are for stock on hand and are 
subject to change without notice. 



IPUTER 
PRODUCTS 

lb order, or for information .call: 

(213)706-0333 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 



Listing 1: Sample data for line 8 of form 1040 as produced by FIT; a federal income tax program. The line at the top presents options 
to the user. Pressing < ESC> accepts the data, pressing control D deletes them, and pressing N, A, or W permits change of the name, 
amount, or assignment (to husband or wife). 



COMMAND 



< E S C> to continue 



% D)tflete 



C;?u:n3e 



H } siii e A ) in o u n t U ) hi u s e 



LINE NUMBER S 

GF INDUST 

HUSBAND 

AMOUNT 24590*00 



WAGES, SALARIES, ETC 



To enter the taxpayer's name, the tax year, the filing 
status, and the number of dependents, type F. After you 
complete the entries under filing status, the EDIT COM- 
MAND prompt line reappears. Choosing A, B, or Z 
brings the prompt: 

EDIT COMMAND- > Sequentially Individual lines 
Q)uit 

Sequential editing lets you enter data for one line at a 
time, skipping the lines that represent calculations based 
on data from other lines. FIT automatically fills in the 
calculated values later. If you choose I for editing in- 
dividual lines, this prompt appears: 

ENTER LINE NUMBER TO BE CHANGED 0) for help 

Entering causes the display of a list of the names and 
numbers of the lines on the form you are using. When 
you enter a line number, FIT displays each current entry 
for that line. You will see the prompt: 

COMMAND- > ESC to continue A D)elete Change— 
N)ame A)mount W)hose 

The screen also shows: 

• the number and description of the line 

• the name of the previous entry 

• to whom the entry was assigned (husband or wife) 

• the amount 

You can accept the entry by pressing ESCAPE, delete the 
entry by pressing control D, or change the name, 
amount, or assignment of the entry by pressing N, A, or 
W. If the filing status is other than married, FIT won't 
show assignment of the item to husband or wife. Listing 1 
shows an example of data displayed for line number 8. 
When no data have been previously entered for a line, 
or when all the entries have been displayed, FIT asks: 

DO YOU WANT TO ADD AN ITEM Y/N 

Answering Y results in a prompt to input data. 



Answering N brings a display like the one in listing 2, 
which shows a summary of the data for the current line. 
If you are doing sequential editing, the program proceeds 
to the next line number. If you are editing individual 
items, the screen asks whether you want to continue 
editing or quit. 

The Edit mode takes you from form to form until you 
have had an opportunity to fill in all the items. Whether 
doing sequential editing or individual-line editing, you 
leave the Edit mode by typing Q for Quit. 

When you leave the Edit mode, you again see FIT's 
main prompt line: 

FIT COMMAND- > P)rint E)dit Calculate R)ead 
W)rite Q)uit 

Calculating 

To calculate the taxes for an individual, just press C at 
the main prompt. If the filing status is "married," 
however, FIT asks whether to calculate your taxes for a 
married couple filing jointly, a married couple filing 
separately, or two unmarried individuals. (The law 
doesn't give married couples the option to file as two un- 
married individuals, but a couple may want to see what 
their taxes would be if they were single.) 

FIT does all the calculations for Schedules A and B and 
enters the results in form 1040. Then it does the calcula- 
tions for form 1040 itself. The tax is calculated using the 
correct tax table for the filing status entered. The calcula- 
tion takes only about 1.5 seconds and then you return to 
FIT's main prompt. 

Printing 

Typing P at the main prompt brings the prompt: 

PRINTER COMMAND- > A)schedule A B)schedule B 
Z)Form 1040 #)for detail 

You can print any of the three forms, with totals for each 
line, by pressing the letter indicated. If you want to see all 
the data entries for each line in addition to the totals, you 
press # (for detail) before selecting a form. Whether or 
not you choose detail, you are asked to direct the output 
to the printer or the console screen. 
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.001 
Second 
From 
Wallstreet 



Now, a terminal in western 
Kansas is no more than a micro- 
second from the data of Wall Street 
or the Commodities Exchange. 

Now, an advanced data com- 
munications system allows your 
CP/M" based computer system to ac- 
cess almost any dial-up computer, 
capture and store the received 
data, and transfer files between any 
two CP/M® systems — even when disk 
formats are incompatible. 

What would you call a system like 
this? 



CKU 




What Crosstalk can do for you 
depends mostly on what you need 
done. It acts as a "smart terminal," 
automatically dialing any dial-up 
system. It allows you total modem 
control, changing modem speed, 
data word format and duplex in- 
stantly. It captures on-line data for 
analysis off-line, saving time and 
money. It transfers any type of file 
with complete error checking. 

When you equip more than one 
office with Crosstalk, you can ex- 
change information instantly by 
phone, even if you don't subscribe 
to an information utilities service. 

So no matter where your office is 
located, Crosstalk can give you ac- 
cess to the world, instantly. Call or 
write for details. 



Circle 224 on inquiry card 



|^^M| T ^icrostufJnc. 

1900LelandDr.,Suite 12 
, Marietta,GA 30067 
lll^H (404)952-0267 

DEALER INQUIRES WELCOME 

CROSSTALK is a trademark of Mlcrostuf .Inc. 

CP/M is a registered trademark of Digital Reseorch Inc. 



We take 
the nail-biting 
out of mail-order 




If the idea of mail-order 
shopping makes you 
nervous, you're in for a 
pleasant surprise. 

Nail-biter #1: I need to 
talk to someone before I 
buy it. 

When you call Alpha 
Byte you won't talk to 
an order-taker. Our peo- 
ple are state-of-the-art 
experts who live and 
breathe microcom- 
puters. If you're not sure 
about exactly what you 
need, or you'd like to 
discuss the pros and 
cons of a particular 
piece of equipment, call 
us. We love it. 

Nail-biter #2: It'll take 
forever to arrive. 

Not from Alpha Byte. 
An order placed today 
gets shipped tomorrow. 
If an item is temporarily 
out of stock, you won't 
be charged until stock 
is replenished and your 



order is shipped. 16K RAM KITS .13.95 

Nail-biter #3* What if it's Sel ol e NEC '" 16 200 ,ns Gua,ameed one lu " 
still not right once I get 

it? DISKETTES 

No problem. Return it ALPHA DISKS 21 95 

~j in u "i ■ Single sided, certified Double Density 40 Tracks, 

and We II happily give with Hub-ring. Box of 10. Guaranteed one full 

you a complete refund. 

Arirl rs* ™,7ro« »,«'ll «ow VERBATIM DATALIFE 

And, of course, we II pay MD525 . 0110 16 2650 

the shiDpinq charqes. md 550-01. 10, 16 4450 

rr a a MB 557-01, 10, 16 45.60 

Still biting your nails? md577-oi.iq.ib 34.80 

l, , .. a ,. J . FD 32 or 34-9000 36.00 

Here s the clincher, our fd 32 or 34-8000 44.95 

guarantee: fd 34-4001 ...48.60 

^S™ G ili for DISKETTE STORAGE 
everything we sell tor 

_. . J , ^ .- ... 5V«" PLASTIC LIBRARY CASE 2.50 

thirty days. It anything 8 plastic library case 3.50 

ic lAirnnn inct return tho PLASTIC STORAGE BINDER w/ inserts. .. .9.95 

lb Wrung, jUbl reium Uie PROTECTOR 5V4 ' " {50 Disk Capacity) .... 21 .95 

item and well make it protector 8" (50 Disk capacity) 24.95 

right. 

Put us to the test. IKJSS.^JISw^^mo 

You won't be disap- COMPUTER SYSTEMS 

~^:«*^ NORTHSTAR $CALL 

pointed. ALTOS.... SCALL 

ZENITH Z89 SCALL 

CALIF. COMPUTER SYSTEMS SCALL 

MORROW DESIGNS SCALL 

PRINTERS 

N EW! ANADEX DP 9500 1295.00 

NEC PC-8001 SCALL anadexdpssoi.... 1295.00 

1^1-w w www . . . . wni_i_ c-ITOH 25 CPS PARALLEL 1440.00 

Alpha Byte now stocks the complete c-itoh 25 cps serial 1495.00 

computer line! c-itoh 45 cps parallel 1770.00 



C-ITOH 40 CPS SERIAL 1870.00 

EPSON MX-80 SCALL 

EPSON MX-80 F/T .SCALL 

EPSON MX-100 GRAPHIC SCALL 

EPSON GRAFTRAX. 90.00 

IDS-445G PAPER TIGER 779.00 

IDS-460G PAPER TIGER 945.00 

IDS-560G PAPER TIGER 1195.00 

NEC SPINWRITER 3510 S. R0 2195.00 

NEC SPINWRITER 3530 P. RO 2195.00 

NEC SPINWRITER 7710 S. RO 2645.00 

NEC SPINWRITER 7730 P. RO 2645.00 

NEC SPINWRITER 7700 D SELLUM .... 2795.00 

NEC SPINWRITER 3500 SELLUM 2295.00 

OKIDATA MICROLINE 80 389.00 

OKIDATAMICROLINE82A 569.00 

OKIDATA MICROLINE 83A 799.00 

OKIDATA MICROLINE 84 1 199.00 

QUME9/45 2149.00 

MALIBU 200 DUAL MODE 2695.00 

CORVUS 

FOR S-100, APPLE OR TRS-80 

MODI, III 

Controller, Case/PS. Operating System. A & T. 

5 MEGABYTES 3245.00 

10 MEGABYTES 4645.00 

20 MEGABYTES 5545.00 

MIRROR BACK-UP 725.00 

MOUNTAIN 
HARDWARE 

CPS MULTIFUNCTION BOARD 199.00 

SUPERTALKER SD200 259.00 

ROMPLUS W/ KEYBOARD FILTER 1 79.00 

ROMPLUS W/0 KEYBOARD FILTER . . 130.00 

KEYBOARD FILTER ROM 49.00 

COPYROM 49.00 

MUSIC SYSTEM 369.00 

R0MWRITER 149.00 

APPLE CLOCK 252.00 

A/D + D/A 299.00 

EXPANSION CHASSIS 625.00 



APPLE HARDWARE 

VERSA WRITER DIGITIZER 259.00 

ABT APPLE KEYPAD , 119.00 

MICROSOFT Z-80 SOFTWARD 299.00 

MICROSOFT RAMCARD 1 59.00 

VIDEX 80 x 24 VIDEO CARD 299.00 

VIDEX KEYBOARD ENHANCER II 129.00 

VIDEX ENHANCER REV 0-6 99.00 

VIDEX SOFT SWITCH 29.00 

M & R SUPERTERM 80 x 24 VIDEO BD. . .315.00 

NEC 12" GREEN MONITOR 199.00 

NEC 13" COLOR MONITOR 399.00 

SANYO 12" MONITOR (B&V0) 249.00 

SANYO 12" MONITOR (GREEN) 269.00 

SANYO 13" COLOR MONITOR 469.00 

SSM AIO BOARD (INTERFACE) AST.. .165.00 

SSM AIO BOARD (INTERFACE) KIT 135.00 

ZENITH 13" HI RES. GREEN MON 139.00 

APPLE RA;N ...44.95 

T/G JOYSTICK 54.95 

T/G PADDLE 34.95 

VERSA E-Z PORT 21.95 

MICRO SCI A40 W/CONTROLLER 479.00 

MICRO SCI A40 W/O CONTROLLER. . . 409.00 

MICRO SCI A70 W/CONTROLLER 629.00 

MICRO SCI A70 W/O CONTROLLER. . . .549.00 

THE MILL-PASCAL SPEED UP 329.00 

PROMETHEUS VERSACARD 229.00 

CALIF. COMPUTER 
SYSTEMS 

S-100 BOARDS 

2200A MAINFRAME 459.00 

2065C64KDYNAMICRAM .539.00 

2422 FLOPPY DISK CONT. & CP/M® . 359.00 

2710 FOUR SERIAL I/O 279.00 

2718 TWO SERIAL/TWO PARALLEL I/O 269.00 
2720 FOUR PARALLEL I/O .. 199.00 
2810 Z-80 CPU 259.00 

APPLE BOARDS 

7710A ASYNCHRONOUS S. INTERFACE 139.00 
7712A SYNCHRONOUS S. INTERFACE. . 159.00 

7424A CALENDAR CLOCK 99.00 

77286 CENTRONICS INTERFACE 105.00 

VISTA COMPUTER CO. 

APPLE 80 COLUMN CARD 329.00 

APPLE 8" DISK DRIVE CONTROLLER . .549.00 

MODEMS 

NOVATION CAT ACOUSTIC MODEM. . . . 145.00 
NOVATION D-CAT DIRECT CONNECT. 165.00 

NOVATION AUTO-CAT AUTO ANS 219.00 

NOVATION APPLE-CAT 349.00 

UDS 103 LP DIRECT CONNECT 175.00 

UD.S 103 JLP AUTO ANS 209.00 

HAYES MICROMODEM II (APPLE) 299.00 

HAYES 100 MODEM (S-100) 325.00 

HAYES SMART MODEM (RS-232) 249.00 

HAYES CHRONOGRAPH 225.00 

LEXICON LX-11 MODEM 109.00 

TERMINALS 

TELEVIDE0 910 639.00 

TELEVIDEO 912C 745.00 

TELEVIDEO 920C 830.00 

TELEVIDEO 950C 995.00 

ZENITH Z-19...... 799.00 

TRS-80 MOD I 
HARDWARE 

PERCOM DATA SEPARATOR 27.00 

PERCOM DOUBLER II 7. . . .159.00 

TANDON 80 TRACK DISK DRIVE 429.00 

TANDON 40 TRACK DISK DRIVE 289.00 

LNW DOUBLER W/ DOSPLUS 3. 3D 159.00 

ISOLATORS 

ISO-1 3-SOCKET 53.95 

ISO-2 6-SOCKET... 53.95 

MORROW DESIGNS 

FLOPPY DISK SYSTEMS 

Controller, P.S.. Microsoft Basic, CP/M® , 
A&T. 

DISCUS 2D (Single Drive - 500K) 869.00 

DISCUS 2D (Dual Drive - 1 MEG) 1 499.00 



DISCUS 2 + 2 (Single Drive - 1 MEG). 1099.00 
DISCUS 2 + 2 (Dual Drive - 2 MEG). . 1999.00 

HARD DISK SYSTEMS 

Controller, P.S.. Microsoft Basic. CP/M® 
A&T. 

DISCUS M10 (10 Megabytes) 3099.00 

DISCUS M26 (26 Megabytes) 3749.00 

BARE DRIVES 

TANDON 5Va INCH 

100-1 SINGLE HEAD 40 TRK 219.00 

100-2 DUAL HEAD 40 TRK 299.00 

100-3 SINGLE HEAD 80 TRK. . . 299.00 

100-4 DUAL HEAD 80 TRK 429.00 

TANDON THINLINE 8 INCH 

848-1 SINGLE SIDE 459.00 

848-2 DUAL SIDE 549.00 

MICRO PRO 

APPLE CP/M® 

WORDSTAR* .259.00 

SUPERSORT* 145.00 

MAILMERGE* 90.00 

DATASTAR* 215.00 

SPELLSTAR* 169.00 

CALCSTAR* 169.00 

CP/M® 

WORDSTAR 310.00 

SUPERSORT 195.00 

MAILMERGE 110.00 

DATASTAR 245.00 

SPELLSTAR 195.00 

CALCSTAR 169.00 

MICROSOFT 

APPLE 

FORTRAN* 165.00 

BASIC COMPILER* 315.00 

COBOL* 595.00 

Z-80 SOFTCARD 299.00 

RAMCARD 159.00 

TYPING TUTOR 17.95 

OLYMPIC DECATHLON 24.95 

TASC APPLESOFT COMPILER 159.00 

CP/M® 

BASIC 80 299.00 

BASIC COMPILER 319.00 

FORTRAN 80 369.00 

COBOL 80 595.00 

PEACHTREE 

APPLE CP/M® 

GENERAL LEDGER 295.00 

ACCT. RECEIVABLE..... 295.00 

ACCT. PAYABLE 295.00 

PAYROLL 295.00 

INVENTORY 295.00 

CP/M® 

GENERAL LEDGER 595.00 

ACCT. RECEIVABLE 595.00 

ACCT. PAYABLE 595.00 

PAYROLL 595.00 

INVENTORY 595.00 

PROPERTY MGMT 799.00 

OPA CLIENT WRITE-UP 799.00 

APPLE SOFTWARE 

MAGIC WINDOW 79.00 



DB MASTER (NEW) 179.00 

PFS: PERSONAL FILING SYSTEM 79.00 

PFS: REPORT 79.00 

Z-TERM* 89.95 

ASCII EXPRESS 63.95 

HAYDEN APPLESOFT COMPILER 149.00 

EASY WRITER-PRO 199.00 

EXPEDITER II APPLESOFT COMPILER. , . .73.95 

A-STAT COMP. STATISTICS PKG 1 1 9.00 

SUPER TEXT II 129.00 

PERSONAL SOFTWARE 

DESKTOP PLAN II 159.00 

CCA DATA MGMT. SYSTEM 89.00 

VISIPLOT 159.00 

VISITREND/VISIPLOT 199.00 

VISIDEX 159.00 

VISITERM 129.00 

VISICALC 3.3........ 159.00 

VISIFILES 199.00 

CP/M® SOFTWARE 

THE WORD-SPELL CHECK 75.00 

d BASE Tl 599.00 

SUPER CALC 229.00 

MAGIC WAND 279.00 

SPELLGUARD 239.00 

P&'TCP/M® MOD II TRS-80 175.00 

COMMX TERMINAL PROG 75.00 

TRS-80 GAMES 

TEMPLE OF APSHAI 34.95 

HELLFIRE WARRIOR ......34.95 

STAR WARRIOR 34.95 

RESCUE AT RIGEL 24.95 

CRUSH, CRUMBLE AND CHOMP 24.95 

INVADERS FROM SPACE 17.95 

PINBALL .17.95 

STAR TREK 3. 5 17.95 

MISSILE ATTACK 18.95 

STAR FIGHTER 24.95 

TRS-80 SOFTWARE 

NEWDOS/80 2.0 M00 1 139.00 

LAZY WRITER MODI 125.00 

PROSOFTNEWSCRIPT MOD I. Ill 99.00 

SPECIAL DELIVERY MOD I, III 1 19.00 

X-TRA SPECIAL DELIVERY MOD I, Ijl . . . 199.00 

TRACKCESS MOD 1 24.95 

OMNITERM SMART TERM. MOD I. Ill ... . 89.95 
MICROSOFT BASIC COMP. FOR MOD I. .165.00 

APPLE GAMES 

PERSONAL SOFTWARE 

CHECKER KING 21.95 

GAMMON GAMBLER 21.95 

BRIDGE PARTNER 21.95 

MONTY PLAYS MONOPOLY 29.95 

ZORK 32.95 

MONTY PLAYS SCRABBLE 34.95 

BRODERBUND 

TAWALA'S LAST REDOUBT 24.95 

GALAXY WARS 20.95 

ALIEN RAIN (AKA GALAXIAN) 20.95 

ALIEN TYPHOON 20.95 

APPLE PANIC 24.95 

SPACE WARRIOR 20.95 

AUTOMATED SIMULATIONS 

INVASION ORION 20.95 

STAR WARRIOR 32.95 



We built a reputation on our prices and your satisfaction. 

We accept Visa and Master Card on all orders; COD orders, up to $300.00. 

Add $2.00 for standard UPS shipping and handling on orders under 50 lbs, 
delivered in continental U.S. Call for shipping charges over 50 lbs. Foreign, FPO and 
APO orders, add 15% for shipping. Californians add 6% sales tax. 

Prices quoted are for stock on hand and are subject to change without notice. 

To order, or for information, call: 

(213)706-0333 

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 



TUES. MORNING QUARTERBACK 25.95 

CRUSH. CRUMBLE AND CHOMP 24.95 

THE DRAGON'S EYE 20.95 

MUSE SOFTWARE 

ROBOT WARS 32.95 

THREE MILE ISLAND 32.95 

A.B.M 20.95 

GLOBAL WAR 20.95 

CASTLE WOLFENSTEIN 24.95 

ON-LINE SYSTEMS 

MYSTERY HOUSE 20.95 

WIZARD AND PRINCES .29.95 

H/R FOOTBALL 32.95 

H/R CRIBBAGE 20.95 

MISSILE DEFENSE 25.95 

CRANSTON MANOR 29.95 

SABOTAGE 20.95 

SOFT PORN ADVENTURE. 24.95 

PEGASUS II 25.95 

EXPEDITER 73.95 

SIRIUS SOFTWARE 

PHANTOMS FIVE 24.95 

SPACE EGGS 24.95 

AUTOBAHN 24.95 

PULSAR II , 24.95 

GAMMA GOBLINS 24.95 

GORGON 32.95 

SNEAKERS 24.95 

EPOCK 29.95 

COPS AND ROBBERS 29.95 

EDU-WARE 

PERCEPTION PKG 19.95 

COMPU-READ 2-4.95 

STORYTELLER 18.95 

COMPU-MATH: ARITHMETIC 39.95 

COMPU-MATH: FRACTIONS 34.95 

COMPU-MATH: DECIMALS 34.95 

COMPU-SPELL (REQ. DATA DISK) 24.95 

COMPU SPELL DATA DISKS 1-4, ea 17.95 

MORE GREAT APPLE 
GAMES 

COMPUTER QUARTERBACK 32.95 

THE WARP FACTOR 32.95 

CARTELS AND CUTTHROATS 32.95 

TORPEDO FIRE .49.95 

THE SHATTERED ALLIANCE 49.95 

COMPUTER BASEBALL 32.95 

POOL 1.5 29.95 

ULTIMA 33.95 

RASTERBLASTER .....24.95 

FLIGHT SIMULATOR 27.95 

INTERNATIONAL GRAND PRIX 25.95 

COSMO MISSION 24.95 

SARGONII 28.95 

SHUFFLE BOARD 29.95 

SUPPLIES 

AVERY TABULABLES 

1,000 3% x 15/16 8.49 

3.000 3V? x 15/16 14.95 

5,000 3% x 15/16 19.95 

FAN FOLD PAPER 

(Prices F.O.B. S.P.) 

9V? x 1 1 181b WHITE 3.000 ct 29.00 

14 7/8x11 181b WHITE 3.000 ct 39.00 

CP/M is a reg. trademark of Digital Research. 

•Requires Z-80 Softcard. 




IPUTER 
PRODUCTS 
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Listing 2: A summary of the FIT data for line 8 of form 1040. FIT is running in the individual -line editing mode. Typing Q takes the 
user out of the Edit mode. If the user chooses to continue, FIT asks for the number of another line to edit. 



DO YOU WANT TO 
LINE NUMBER 8 



Oontinue Q) ui t 
WAGES, SALARIESfETC 



HUSBAND 


24590*00 


WIFE 


18500*00 


TOTAL 


43090*00 



Listing 3 shows a sample printout for form 1040, listing 
4 shows a printout for Schedule A, and listing 5 shows a 
printout for Schedule B. Listings 3 and 4 show totals 
only, but listing 5 was produced with the # option to 
show detailed entries for each item. FIT's printout of 
form 1040 adds a line at the end, MAXIMUM TAX 
BRACKET, to tell you the percentage used to calculate 
the last dollar of tax. 

Reading and Writing 

We've now seen all the commands in FIT's main 
prompt except for the Read and Write commands. If you 
want to read in a file of data or write a file, FIT asks for a 
file name (8 characters in the primary name; no extension 



? 



COPY SERVICE 




gig 

For 
Information 
P$TX2^ Outside California Call 
(800) 854-1 5 1 5 or (800) 854-1 5 1 6 
In California Call Collect (714) 436-43. 1 " 




required). If you use the Write command and enter the 
name of an existing file, FIT lets you choose a different 
file name or overwrite the existing file. 

How FIT Works: Data Structures 

The best way to learn how a program works is to look 
at the data structures first. Pascal conveniently puts them 
at the beginning of a program or procedure. FIT's main 
data structure is a record — a collection of a fixed number 
of related data items — named TLINE. TLINE, declared 
on the first page of listing 6, is a record of type variant. 
Records of type variant may contain variables that differ 
in the number and type of their components. The most 
important variant in the record TLINE is variant 1. It 
contains three long integers: one for amounts assigned to 
the husband, one for amounts assigned to the wife, and 
one for amounts assigned to the total for husband and 
wife. Variant 1 also contains a pointer to a data type 
called ITEM (these are discussed later). 

Variant 2 holds data on the filing status, and variant 3 
holds the name of the taxpayer. 

FIT has one TLINE record for each line in form 1040, 
Schedule A, and Schedule B. An array called TLINES 
contains all the TLINE records. I put all the records for 
the three forms in a single array in order to speed access 
to data on disk. The index of the array — the number used 
to reference items in the array — is an integer between 1 
and maxline. Here is how the TLINE records are stored in 
the TLINES array: 

Form 1040 INDEX IN [1 TO 66] 
Schedule A INDEX IN [66 + 1 to 66 + 41] 
Schedule B INDEX IN [107 + 1 to 107 + 8] 

I wanted the program to let me enter individual data 
items for each line, rather than make me sum all the in- 
dividual data items myself and then enter the sum. One 
way to provide this multiple-entry feature is to construct 
an array for each line number to hold all its data items. 
This approach would require placing a reasonable limit 
on the number of data items per line, and then reserving 
memory space for that number of items for each line. If I 
set a maximum of 20 data items per line, the program 

Text continued on page 162 
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• 




Ada*, the language of the '80s, is here now. 
Required by the Department of Defense for all 
programming, Ada is a highly structured, so- 
phisticated language, well suited to both ap- 
plications and systems programming. 
• SuperSoft Ada is a native code, fully recur- 
sive, two pass compiler, which generates 
".COM 1 ' files. While currently a subset, Super- 
Soft Ada supports most features of the stand- 
ard Ada language such as:. 



pragma 


arrays 


case 


loop 




while 


procedure 


characters 


integers 


strings 


floating disk 


disk I/O 


console 1/6 


printer I/O . 





for jO 



Ada is a state-of-the-art language designed 
for the demanding contemporary user/pro- 
grammer. Because it :s rec jired by the 
Department of Defense, .-.is. :s certain to be- 
come a dominant language so :... Begin learn- 
ing and using Ada now with SuperSoft Ada. 

Ada Compiler: I requires 48K CP/M] $250,00 

Manual & documentation: $ 20.00 



Available from fine dealers e\ 
or directly from: 
SUPERSOFT, INC. 
P.O. BOX 1628 
CHAMPAIGN, I L 61 820 
217-359-2112 telex: 270365 
Technical Hot 1 
217-359-2691 



^UpST^Ort. , . . .First in Software Technology 

ie following is required by the Department of Defense for copyright protection: 
"This compiler is presently an incomplete implementation of the Ada programming 
language. It is intended that this compiler will be further developed to enable implementation 
of the complete. Ada programming language, and then to be submitted to the Ada Joint Pro- 
gram Office for Validation." - Ada isa trademark of the Department of Defense. (Ada Joint Program Office). 

"CP/M Is a registered trademark of Digital Research. 



Listing 3: A sample FIT printout of federal income tax form 1040. 



**********************************************m^ 
mary s joe micro tax year 1.980 form 1040 

FILING STATUS 2 EXEMPTIONS 3 6 Mar 1981 



8 UAGES»SAI.ARIESi ETC 

9 INTEREST INCOME 
10 DIVIDENDS 

1,1 INCOME TAX REFUNDS 

12 ALIMONY RECEIVED 

13 BUSINESS INCOME 

14 CAPITAL GAIN 

15 CAPITAL GAIN DIST 

16 SUPPLEMENTAL GAINS 

.1.7 TAXABLE PENSIONS 8 ANNUITIES 

18 PENSIONS* RENTS* ROYS » PARTNER 

19 FARM INCOME 

20 UNEMPLOYMENT 

21 OTHER INCOME 

22 TOTAL INCOME 



23 MOVING EXPENSE 

24 EMP BUSINESS EXPENSE 

25 PAYMENTS TO IRA 

26 PAYMENTS TO KEOGH 

27 INTEREST PENALTY 

28 ALIMONY PAID 

29 DISABIIJ TY INCOME 

30 TOTAL ADJUSTMENTS 



HUSBAND 

21590*00 

622*50 

375*50 





00 

00 







00 









-2385* 
-250* 



560 



WIFE 

13500*00 

150*00 

575*50 

125*25 

2000*00 



00 

















150 



23513*00 



21500*75 



1 
4000. 







*00 
00 














4123.00 



TOTAL 

43090.00 

772*50 

951 .00 

12T;*25 

2000*00 

-2385*00 

-100*00 







00 









560 



45013*75 






123*00 
4000*00 




4125*00 



31 ADJUSTED GROSS INCOME 

32 ADJUSTED GROSS INCOME 

33 DEDUCTIONS 

34 32-33 

35 TAX 

36 ADDITIONAL TAXES 

37 TOTAL TAXES 



19388*00 

19388*00 

6025*15 



21500*75 

21500*7? 

261*70 



13362*85 

2272*34 





21239*05 
5215*77 



9979 



72*34 



5215*77 



40888*75 

40888*75 

6286*85 

34601*90 

6830*37 





6830*37 



****** ***:m***.1c**^ 

MARY & JOE MICRO TAX YEAR 3 980 FORM 3 040 

FILING STATUS 2 EXEMPTIONS 3 6 M^r 1981 

*^^^^^^^^^^^^^^^^^^^^, ^ ^ ^ 4; £ £ sfr £ U> a. <i> u.££u. ££££££££££ a. a. ^ ^, ^ ^ ^ d> ^^^^^^^j.j, ^^^^^^^^^^,i, ^^^^^ 

38 POLITICAL CONTRIBUTIONS 

39 CREDIT FOR ELDERLY 

40 CHII..D AND DEPENDENT 

41 INVESTMENT CREDIT 

42 FOREIGN TAX CREDIT 

43 WORK INCENTIVE 

44 JOBS CREDIT 

45 ENERGY CREDITS 

46 TOTAL CREDITS <lin*'< 38 to 43) 

47 BALANCE (lint* 37 - lint 44) 



HUSBAND 


WIFE 




TOTAL 


30.00 


30, 


00 


100.00 




































































175,80 







175.80 


225.90 


50. 


00 


273.80 


2046.54 


13163. 


77 


6534.57 



Listing 3 continued on page 159 
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16 Bit 8086 Multi-User Microcomputer System 

ro "MP/Mn oc 



kTM 



$7595 

FOUR 

USER 

SYSTEM 



THE 



•it 



TEC 86M 






ONLY 




$1899* 


life... 


PER 
j USER 


e 


i 1/2 MFRARYTF 


y-yr " | 


1/ £ IflLuHD I 1 U 

OF MEMORY 


■ 


TWO 8 INCH D.D 
FLOPPY DISKS 



STANDARD FEATURES 

16 BIT 8086 CPU - Processor performance is the most critical element in a Multi-User System. Speed, power and the increased 

throughput of our 16 Bit 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform. 
1/2 MEGABYTE OF MEMORY - The second most important factor which affects system performance is available user memory. Our 1/2 

Megabyte, four user system gives each user well over 100K Bytes of memory, eliminating program size compromises which 

lead to poor Multi-User system performance. 
MP/M-86™ COMPATIBILITY - The TEC 86M includes a ROM Boot for MP/M-86™ and is designed to provide optimal support for 

MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed 

below for important MP/M-86™ features. 
FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk I/O interrupts to MP/M-86™, allowing for maximum system 

performance in Multi-User operation. 
TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 

double sided floppy disk drives and Winchester drives. 
FOUR SERIAL USER PORTS - Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud. 
MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices. 
EASILY EXPANDABLE - The modular design of the Tec 86 and Tec 86M assures you of continued system expandibility. All options are 

easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks, 

Winchester 31 Megabyte hard disk, terminals, and printers. 
ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with 

wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile 

environments. Rack mount enclosures are available as options. 
ONE YEAR WARRANTY - Tecmar Systems are fully assembled and thoroughly tested. All Tecmar Components carry a full One Year 

Warranty. 

SOFTWARE OPTIONS 

MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files 
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining 
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the 
user terminal to continue operation during the independent printing function. 



LANGUAGES - BASIC-86™ FORTRAN-86™ PASCAL-86™ CBASIC/86™ CIS-COBOL™ 

*NOT INCLUDING MP/M-86 and User Terminals. 



PASCAL/M86™ FORTH 



OTHER FINE S 100 and APPLE PRODUCTS AVAILABLE, INCLUDING: 

ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy; 30, 40, 100, 125 KHz Conversion rates; 16 to 256 Channels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, I/O Boards 
64K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Data Acquisition, Video 
Digitization, and General Purpose Applications. 

REQUEST OUR CATALOG FOR COMPLETE LISTING, ANO SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 



EC RR 



DEALER INQUIRIES INVITED 



23600 Mercantile Rd. • Cleveland, OH 44122 



TECMAR, INC. 

(216)464-7410 



CP/M-86 in) MP/M-B6 ire registered trademarks of Digital Research Inc. BASK-86, HJRIMN-86 mil PASCAL-BGire registered trademarks if Microsoft Inc. PASCAL/M86 is a registered trademark of SOR0M. C8A SIC/86 is a registered trademark of Compiler Systems Ik. PS COBOl is a registered trademark of MkntFocos Inc. 

CANADA: Our Ontario Distributor is OCTANT COMPUTER SERVICES INC., 146 Front Street West, Suite 485, Toronto, Ontario M5J 2L7 [416] 598-1046 



Circle 350 on inquiry card. 



Announcing the Printing 

Breakthrough of the Century: 

Smith-Corona TP-T Text Printer 












i^^^ jD(,. -sc,! Te j^ 










LOW COSt 

Daisy Wheel Printer 



$ 845 



it 



• Microprocessor 
Electronics 

• Serial or Parallel 
interface 

Simple, Reliable 
Mechanism 



act now: limited Supply, low, low Cost 



Smith Corona, one of the largest 
manufacturers of small printers in 
the world, gives a whole new 
perspective to printing with their 
electronic text printer— TP-1. The 
TP-1 is a microprocessor controlled, 
high quality daisy wheel printer. 
It produces perfectly formed, 
executive quality printouts at the 
speed of 120 words per minute. 
Typewriter quality printing at dot 
matrix prices. 

Simple, durable and dependable, 
TP-1 may be used with word 
processing systems, microcom- 
puters and most small business 
systems. Compact and attractively 



-;""'• - 



WL 




Additional daisy print wheels $4.95 




Additional ribbons S2.95 



styled, the TP-1 blends well with 
any setting. 

Now, all your letters, documents 
forms and reports can have the 
crisp, professional look you 
demand— for business or personal 
use— at an affordable price. TP-1, 
the electronic text printer. 

Don't delay, order your TP-i 
today at the low price of $845. 

Micro Printer Marketing offers 
same day shipping, nationwide ser- 
vice and invites dealer inquiries. 
Catalogues available. No shipping 
charges on pre-paid orders. 



iMicro call Micro-Printer Marketing 

UmmI^aMmm 21 5 / fl55 - 55DO call collect ■« mm 
lYIWrKtftlfig Mastercard and Visa Accepted hh SB 
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Listing 3 continued: 



iiiaisiniBBiBiaBBiiKsaMMiiinMnBanaiffib'iUiiiiiuiiBbMnauiDflaiBiiaiiBiniiaBfflBiuL^y'iyiiaaiUittuii.iiaBBiaa 



46 SEI..F EMPLOYMENT TAX 

49 MINIMUM TAX 

50 TAX FROM PRIOR YEAR INV-CREDIT 

51 FICA AND RRTA TAXES 

52 TAX ON IRA 

53 ADVANCE EIC PAYMTS RECEIVED 

54 BALANCE <lin«n 47 to 53) 

55 TOTAL FICA WITHHELD 

56 1980 ESTIMATED TAX PAYMENTS 

57 EARNED INCOME CREDIT 

5B AMOUNT PAID WITH FORM 4868 

59 EXCESS FICA AND RRTA TAX PAID 

60 CREDIT FOR FED TAX ON SP FUEL 

61 REGULATED INVESTMENT CO CREDIT 






























2046.54 3165.77 6554.57 

3BBBBBBBBBBaBailiiai.!lllfll£.iUK.BK.BB'BBBaBaBaBaBXiBa»l.'.ti;iUa 

3590*00 3010.25 4400»28 















62 TOTAL (lintt 53 to 61 > 



3590*00 



3010*25 



6600*25 



63 OVERPAID 

64 TO BE REFUNDED TO YOU 

65 APPLIED TO EST 1981 TAX 

66 BALANCE DUE 

MAXIMUM TAX BRACKET 



134.3.46 












,jj«j/ 



43.68 






32 



43 



37 



Listing 4 : A sample FI T printout of Schedule A , itemized deductions. 

************************* 

MARY ?, JOE MICRO TAX YEAR 1980 SCHEDULE A 

FILING STATUS 2 EXEMPTIONS 3 6 Msr 1981 
********************* %%%%%i%%%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%%%%% *************** 

HUSBAND WIFE TOTAL 

50 X OF MEDICAL INS PREMS 813*00 85*00 

MEDICINE AND DRUGS 92*95 78*75 171*70 

1% OF LINE 31 FORM 1040 19.3*88 215*00 408*88 



1 

2 

7 



4 SUB TOTAL line 3-line 2 

5 BALANCE OF INS PREMS 

6 OTHER MEDICAL AND DENTAL 

7 TOTAL (lines 4 to 6) 

8 3% OF LINE 31 FORM 1040 

9 LINE 7 - LINE 8 

10 TOTAL MED 3 DENTAL 

11 STATE 3 LOCAL INCOME TAX 

12 REAL ESTATE TAXES 

13 GENERAL SALES TAXES 

14 PERSONAL PROPERTY TAXES 

15 OTHER TAXES 

16 TOTAL TAXES lines 11 to 15 

17 HOME MORTGAGE INTEREST 

18 CREDIT % CHARGE CARDS 

19 OTHER INTEREST 

20 TOTAL INT (lines 17 to 19) 












85*00 





85*00 


250*50 


517*70 


768*20 


335*50 


517*70 


853*20 


581*64 


645*00 


1226*64 











815*00 





85*00 


iKi&iri.iuusss.u 


= = = = = = = = = = = SJ==J 


srsssr. «• r- z: =.-. 


458*85 


480*45 


939*30 


1840*90 





1840*90 


150*90 


250*50 


401*40 




















2450*65 


730*95 


3181*60 


========== 


= = = = = ^ = :i; = = = ==s: 


= =. zi = sj = a = = = 


36150*00 





3650*00 


225.50 


350*75 


576*25 












3875*50 3!50*75 4226*25 

Listing 4 continued on page 160 



Listing 4 continued: 



21 CASH CONTRIBUTIONS 

22 OTHER CASH CONTRIBUTIONS 

23 CARRYOVER 

24 TOTAL CONTRIBUTIONS 



659*00 





639*00 



770*00 





770*00 



1429,00 





1429*00 



25 LOSS BEFORE INSURANCE 

26 INSURANCE REIMBURSEMENT 

27 LINE 25 - LINE 26 

28 $100 OR LINE 27 

29 TOTAL CASUALTY OR THEFT 

30 UNION DUES 

31 OTHER MISC DEDUCTIONS 

32 TOTAL MISCELLANEOUS 



1500*00 
895*00 








1500*00 
895*00 



605*00 
100*00 








605 ♦ 00 
100*00 



33 

34 
35 
36 
37 
38 
39 
40 

41 



TOTAL MEDICAL & DENTAL 
TOTAL TAXES 
TOTAL INTEREST 
TOTAL CONTRIBUTIONS 
TOTAL CASUALTY OR THEFT 
TOTAL MISCELLANEOUS 
SUM (lines 33 to 38) 
ADJUSTMENT 



LINE 39 



LINE 40 



505*00 





505*00 


a a- - -ssisaaas! 


= = = = = = = = = = ^ = => 


s.L-r: = Kr.:-s.i- 





110*00 


110*00 


150*00 





150*00 


150*00 


110*00 


260*00 


= = = = = = = = = = =.: 


- a si s ss s. uv re = s, ia = r 


========== 


85*00 





85*00 


2450*65 


730*95 


3181*60 


3875*50 


350*75 


4226*25 


659*00 


770*00 


1429*00 


505*00 





505*00 


150*00 


110*00 


260*00 


7725*15 


1961*70 


9686*85 


1700*00 


1700*00 


3400*00 


6025*15 


261*70 


6286*85 






Can you afford to ignore the world 
accounting software package 
built around a real database? 




Solomon 

Scries" 

Software 

The Wise Business Decision 



Tell me more about Solomon! 



Company 



Address 



City 



State & Zip 



@ 



□ Send Solomon Brochure 

□ Send Reference Manual for System 
Checked Below ($65.00 each, Ohio resi- 
dents add sales tax). Please include check 
with order. 

□ Solomon I. General Accounting 

□ Solomon II. General Accounting with 
Job Costing 

□ I'm interested in becoming a Solomon 
dealer 

TLB ASSOCIATES, INC. 

1120 Commerce Parkway 
P.O. Box 414 
Findlay, Ohio 45840 
419/424-0422 



s first 

%j iii%sv Once you've seen TLB's 
Solomon Software work, there'll be no 
returning to the old way of doing things. 
Solomon operates from a single data- 
base managed by the MDBS* database 
manager. It utilizes CP/M*That makes 
Solomon faster, more powerful, more 
flexible, easier to install, easier to use and 
easier to sell than currently available 
systems. 

When you enter new information, every 
file affected by the information is 
automatically updated, verified and 
balanced. No time wasting sorts are ever 
needed. 

For nearly all businesses, Solomon is 
ready to go to work, as is... but Solomon is 
also astonishingly easy to customize for 
special business needs. TLB provides dealer 
training seminars on customization. 

Solomon I handles general ledger, 
payroll, accounts payable and receivable, 
invoicing, fixed assets, cash disbursements 
and address list maintenance. Solomon II 
includes all these functions plus a job and 
time management package for contractors 
and service businesses. 

We might be prejudiced, but we don't 
think anyone selling or using micro- 
computers can afford to ignore Solomon. 
If you agree, write now for free literature. 



'MDBS is a trademark of Micro Data Base Systems. Inc. 
*CP/M is a trademark of Digital Research 
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the small systems journal 
that keeps you on-line. 



MAIL CARD OR 
CALL TOLL FREE 



Please print 



Name 



Address 



City 



State/Provi nee/Country 

□ Two years $34 □ Three years $49 




Code 



United States 

D One year $19(12 issues) 

Canada or Mexico 

DOneyear$2 1 ( 12 issues) D Two years $38 □ Three years $55 

Foreign Rates (to expedite service, please remit in U.S. funds drawn on a U.S. bank) 

□ Europe, one year, air delivered, $43. 

D All other countries, one year, surface delivered, $35 

(Air delivery available upon request) 
D Check enclosed (entitles me to 1 3 issues for price of 1 2 , North America only) 

□ Bill VISA □ Bill Master Charge D Bill me (North America only) 



Card Number 



Expires 



Signature 



Allow 6 to 8 weeks for processing your subscription. 



Every issue of BYTE is filled with 
stimulating, timely articles on computer 
hardware, software, applications and 
reviews of computer products. There is 
also tutorial information for both the be- 
ginner and experienced computer user. 

Read your first copy of BYTE, The 
Small Systems Journal. If it is every- 
thing you expected, honor our invoice. 
If it isn't, just write "cancel" on the in- 
voice and mail it back. You won't be 
billed, and the first issue is yours at no 
charge. W^a 

©BYTE Publications, Inc. 1981 Hfflll 
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*f ^m± df Z-80 A™ CPU , 

' + ^^m^r Floppy Disk Controller, 

64K of Memory, Serial & Parallel 
I/O Ports ... all on a SINGLE S-100 BOARD! 



Your business computer market 
has problems— expensive, power- 
hungry machines that are hard to 
expand and even harder to 
service. Advanced Micro Digital 
Corporation has the solution— 
SUPER/NET©, a TRULY single S-100 
board computer that will seem 
like a dream to skeptical 
technicians and salesmen— not 
to mention your customers. 
SUPER/NET© is less expensive, less 
difficult to service and expand 
and requires less power than 
traditional four board S-100 
systems; yet It contains all their 
popular features: 



IEEE S-100 Standard 

Z-80A™CPU 

64K Bank Select Memory 

Both 8" or 5 1 / 4 " Floppy Disk 
Controller (WD 1793 chip) 

2 Serial & 2 Parallel I/O Ports 

Real Time Clock Interrupts 

2K Monitor EPROM 

Extended Addressing 

Runs with CP/M™, MP/M™ 
and CP/NET™ 

One Year Warranty 



Advanced Micro Digital 
Corporation is dedicated to the 
research and development of S- 
100 computer technology. The 
maintenance of superb quality in 
our product line is our priority. 

Now you can say "Good-Bye!" to 
all your old S-100 boards without 
giving up convenience and 
configurability, because now its 
all on a single S-100 computer 
board. 




For more Information 
on SUPER/NET© write or call: 




7201 Garden Grove Blvd. • Suite E • Garden Grove CA 92641 • (714) 891-4004 • TELEX: 678401 tab irln 



■ Registered Trademark of Digital Research Corp 



• Copyright 1981 Advanced Micro Digital Corp 



Listing 5: A sample FIT printout of Schedule B, interest and dividend income. To obtain this printout, which shows detailed entries 
rather than just totals, the user typed § before typing B on the printer command line. 



MARY 3 JOE MICRO TAX YEAR 1?80 SCHEDULE B 

FILING STATUS 2 EXEMPTIONS 3 6 Mftf 1981 



1 INTEREST 


INCOME 




LAST NAT 




HUS 


LAST NAT 




WIF 


«W L I CO 




HUS 


AS CRED U 




HUS 


DFS INS CO 




HUS 


TOTAL 






3 DIVIDEND 


INCOME 




FG INDUST 




HUS 


GF INDUST 




WIF 


AP MOTORS 




HUS 


AP MOTORS 




WIF 



HUSBAND 



125*85 



WIFE 



150*00 



TOTAL 



TOTAL 



22*90 






350.9.0 






122*85 






622*50 


150*00 


772*50 


250*00 


450*00 




225*50 


225*50 




475*50 


675*50 


1151 *00 



Text continued from page 154: 

would require about 35K bytes of random-access 
read/write memory (RAM) based on the calculation: 115 
lines X 20 items X 15 bytes per item. Most of this 
memory space would be wasted because most lines would 
have only a few entries. 

To conserve memory space, I decided to store data en- 
tries for each line in a linked list. I constructed the list as 



r 





OBOTS 



intelligent machines are rapidly appearing 

in homes, automobiles, offices and factories. 

Affordable cameras, speech synthesizers, 

and even robot arms are now on the market. 

Such advances are giving microcomputers the 

power to see, hear, grasp objects, and to move 

around the room. Where can you learn about 

this technology? In Robotics Age Magazine, 

the journal of intelligent machines. 

Robotics Age reports the experience of 

hobbyists building their own robots, the 

» latest products from industry, and the most 

j powerful techniques from research labs. The 

face of the world is changing. Join us as 

we enter the Robotics Age. 

YES! I want lo slay up-lo-dale on ihis fascinating 
I new technology! 



Company 



City State/Prov/idence/Country 
United 
States 
$15 
$28 
$39 



Postal Code 
Canada Foreign 



Rates* 
$19 

$36 
$51 
US Batik 
D Bill VISA D MasterCard □ Bill me (N. America only) 



□ 1 year (6 issues) 
D 2 years (12 issues) 
D 3 years (18 issues) 



Mexico* 

$17 
$32 
$45 
*US Funds ( 



Signature 
Send to: ROSOllOdCE PO Box 



Exp. 



512, Tujunga, CA 91042 



follows. I defined the structured data type ITEM as a 
packed record containing: 

• the name of an item 

• a 9-digit integer for the amount of the item 

• the assignment of the item (to husband or wife) 

• the line number associated with the item 

• a pointer to the next item in the list 

Defining a record as packed advises the compiler that you 
want it to store the data internally in a way that con- 
serves memory space; you sacrifice some speed of access 
because of the time required for packing and unpacking 
the data. 

A pointer is a variable that holds the storage address of 
a related item of data; the compiler doesn't assign 
memory space to these related data items once and for 
all, as the compiler does for other variables. The pointer 
in the record TLINE points to the first ITEM in the list of 
data ITEMs for each line number. The pointer in ITEM 
links the ITEMs in the list. Use of the pointers in this way 
assures that memory space will be consumed only when 
necessary. 

FIT contains other important data structures. TITLES 
is a one-dimensional array of strings that holds the names 
of the lines on all three tax forms. TAXRAY is a three- 
dimensional array used to hold the four factors required 
to calculate the tax. These factors are: 

• the lower income level for the bracket 

• the upper income level for the bracket 

• the minimum tax for the bracket 

• the tax rate for income in excess of the lower level 

There are 16 brackets. I defined the data type FAC- 
TORARRAY as a two-dimensional array of the 16 
brackets X four factors. Since each filing status requires 

Text continued on page 394 
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Circle 309 on inquiry card. 



SUPERVYZ-THE NEXT INDUSTRY STANDARD 



SUPERVYZ is a revolutionary 
software concept designed to 
overcome the frustrations of 
using CP/M?This allows you to 
crack any non-technical market 
without the hassles of teaching 
the operating system. Instead, 
users are greeted with a series 
of self-prompting, self- 
explaining menus linking the 
user directly to the application. 
We'll supply the menus or you 
create your own, to meet the 
exact needs of your customers. 
SUPERVYZ presents unlimited 
software flexibility by providing 
a system to coordinate multiple 
application programs. The 
menus tie it all together, 
allowing program interaction. 
Even the most complicated 
commands between programs 
can be a simple menu choice. 



Dealer inquiries invited, 
foreign or domestic. 




EPIC || SOFTWARE 



Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 

Circle 125 on inquiry card. 



MANUFACTURERS 

Ship SUPERVYZ with every 
computer you sell. SUPERVYZ 
means software support 
interactive help files . . . dealer 
confidence . . . instant foreign 
market access . . . vertical 
market packaging . . . more 
computer sales! 

DEALERS 

Buy SUPERVYZ as a separate 
program . . . bundle software 
from different suppliers . . . 
demonstrate capabilities, not 
confusion . . . sell computers 
more efficiently - SUPERVYZ 
does the teaching . . . end after- 
the-sale handholding . . . 
SOFTWARE SPECIALISTS 
Package SUPERVYZ into every 
system you deliver . . . 
SUPERVYZ is compatible with 
over 2000 programs, 300 
computers. Target your market 
with SUPERVYZ. 
USERS 

Insist on SUPERVYZ... don't 
buy a computer without it. 























































































If V 


9 


^TM 



INTRODUCTORY 
RETAIL PRICE 

$95 

*Calif. orders 6% sales tax 
or resale number 







Default Drive = A 
| A ACCOUNTS MNtl I 
| A SUPERVYZ MNU 



YOUR NEW MARKETING TOOL 

FOR INCREASED 
SALES OF CP/M 
COMPUTERS 
AND 

APPLICATION 
SOFTWARE 



1 SEP 1981 SUPERVYZ Function Selection Menu 12:34:56 PM 

1 ) Set Current Date and Time 6) Accounting (A/R A/P G/L P/R 0/E) 

2) Select Default Disk and User 7) Data Base Inquiry and Reporting 

3) Add or Change SUPERVYZ Menus 8) Word Processing 

4) Extended Volume Table ol Content 9) Data Entry and Vesication 

5) File and Disk Support Functions 10) Forecasting and Planning 



Volume Table of Contents (VT0C) 
I A DATABASE MNU j \ A 

I A FORECAST MNU j I A 



; Push i arrow for more 



*Supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 



TYPE 



Listing 6: The main FIT program, which also contains the support procedures. The support procedures perform basic tasks, such as 
handling input of string data, used in other procedures. The main body of FIT, at the end of the listing, calls the five segmented pro- 
cedures START, EDIT, RW, PRINTER, and CALCULATE. The segmented procedures do most of the work of FIT. 

■C*S + + > 

P R G R A M FIT? -{federal i n c o m e ta-x r r a ti r a in > 

■C bid edwsrd hey man }• 

■C 300 center hill rti > 

■C centrevill^de }• 

■C 19807 > 

CONST 

MAXLINE = 115? MAXTL1NE = 665 MINALINE •« 67? MAXAL1NE * 1075 
MINBLINE = 1085 MAXBLINE - 1155 
ESC * 275 

L0NGINT=INTEGERH9] 5 
FILENAME=STRING[15]5 
INTBTR=STRINGC12] 5 
NAMESTR=STRINGC26]5 

FILING-STATUS = 0* .5* 

TLINE-NUM * 1-. .MAXLINEv 

TLINESET = SFT OF TLINE...NUM5 

OWNER « (H-OUNf W_0WNr T_0WN) 5 

POINTER « "ITEM5 

ITEM = PACKED RECORD 

NPTR : POINTER* 

NAME : STRINGH10]? 

AMT t INTEGERC93 5 

WHOSE I OWNFRy 

tlnum : tline...num5 
end; 

tline == packed record 

case tag : integer of 

1 i (iptr : pointer? 
hus s integerh9h5 
wit i integerh9ii5 
tot j integerh9: > 5 

2 I (DlfD2fD3; INTEGER 5 
TAXYEAR t STRINGC4]? 
FS J FILING-STATUS? 
EXFM : INTEGER) 5 

3 I (NAME J NAMESTR)* 

END5 
TLS « PACKED ARRAYC 1 . ♦ MAXLINE] OF TLINE5 

TAXTABLE « (XpYpYSfZ) I 

TAXFACTORS ■ < LOWER f UPPER f BASE f PERCENT ) 5 

FACTORARRAY = ARRAY C 1 ♦♦ 1 6 f TAXFACTORS] OF LONGINTf 

CH 1 CHAR 5 

TTABLE I TAXTABLEP 

FSTAT t FILING^STATUSf 

SCREEN F SINGLE F SAME F QUIT t BOOLEAN t Listing 6 continued on page 166 
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VAR 



If you don't know a baud from a floppy . , . 

YOU NEED TO KNOW THE 
ODP-lOO MICROCOMPUTER 



Most people who need computers 
don't have the time, or desire, to 
become full-time computer 
"wizards." 

With the budget-priced QDP-lOO 
you get all the time-saving pre- 
cision information you want from 
a computer, now and in the future, 
without all the unnecessary com- 
plexity associated with less consider- 
ate computers. 

QDP-lOO IS A FULL-SCALE 8-bit computer, 
readily upgradeable to 16 bits as your 
business or professional information- 
processing needs grow. It uses the IEEE 
S-lOO bus, compatible with CP/M and 
MP/M disk operating systems. 

QDP-lOO HANDLES BOTH floppy disks 
and hard disks to give you total 
software versatility 

QDP-lOO CONNECTS INSTANTLY to 
any standard terminal and printer. 
Both serial and parallel ports are 
available. Features most micro- 
computers can't match. 



It does more, 

does it easier, 

and costs a 

lot less. 



QDP-lOO HAS SINGLE BOARD 
SIMPLICITY. Eliminates the hassle 
of complex multi-chip multi- 
board computers. 
QDP-lOO IS EASY to learn and to 
operate. Most owners use their 
QDP-lOO with professional skill and 
results in short order. Our instruction 
manual doesn't need an interpreter. 
If you'd rather be a wizard with 
computer results, than with computers, 
choose the QDP-lOO. Call or write for 
literature and full details. 
QDP NEEDS A FEW MORE GOOD DEALERS. 
Attractive, profitable, protected dealerships 
are still available in several high-potential 
computer market areas. 



Data 
Products 

10330 BrecksviJle Road 
Cleveland, Ohio 44141 
216/526-0838 Telex 241596 



CP/M and MP/M 

are registered trademarks 

of Digital Research Corp. 





Listing 6 continued: 

DAY* MONTH* YEAR: INTEGER; 

SPECSETiDLINESETfSLINESETiSPAGESETfCALCSET I TL.INESETi 

TAXRAY : ARRAY CTAXTABLE1 OF FACTORARR A Y f 

TITLES : ARRAY [ 1 ♦ ♦ MAXLINE3 OF STRI NGC 30 U f 

TLINES : TLSf 

MAX.-TAX : ARRAY COUNERD OF LONGINTf 

P ! FILE OF CHAR? 

PROCEDURE MEMfFORUARDJ 

FUNCTION READINT (LEN : INTEGER ) : INTEGER? FORUARD i 

PROCEDURE CLEARfFORUARDf 

PROCEDURE ELINEvFORUARDf 

PROCEDURE EEOLfFORUARDv 

PROCEDURE EEOSi FORUARD i 

PROCEDURE WAIT 7 FORWARD y 

PROCEDURE FDOLCDOL : LONGINTiVAR STDOL J I NTSTR ) f FORUARD f 

PROCEDURE CENTER (ST I STRING? SCREEN J BOOLEAN ) f FORUARD P 

PROCEDURE READDOL < LEN J INTEGER J VAR DOLREAD : LONGI NT ) f FORUARD f 

PROCEDURE NAMERCTITLE \ NAMESTR f VAR ST J STRING J L : INTEGER ) J FORUARD J 

PROCEDURE LINE(CH:CHARfLONG: INTEGER) fFORUARDf 

•C*ITAXSTART*TEXT> 
-C$ITAXRU*TEXT> 
■C$ITAXPRINT.TEXT> 
■C* IT AXCAL.C.TEXT3- 
($IT AXEDIT»TEXT> 
PROCEDURE MEM? 

BEGIN 

URITELNC 'MEMORY AVAILABLE ' fMEMAYAIL) 

END 9 

PROCEDURE LINE-C(CH:CHARf LONG: INTEGER) >f 
WAR 

J J INTFGERf 
BEGIN 

FOR j:«l TO LONG DO URITE(PfCH) 
END f{l ine> 

PROCEDURE NAHER-C(TITLE I NAMESTR f VAR ST : STRING ? L I INTEGER )> f 

{.used if) per in it string data input TITLE is a prompt fL ii the max length 

of the 'ri^iu rned string > 
BEGIN 
REPEAT 

G0T0XY(0f6) f 

WRITE( 'ENTER 'fTITLEf' — > ')» 
EEQL* 

READLN(ST) f 
IF (LENGTH(ST)>L) 
THEN KEGIN 

URITECNAME CANNOT EXCEED 'fLf' CHARACTERS'); 
UAIT? 

G0T0XY(0f7) ?eeol; 
END? 
UNTIL ( LENGTH ( ST ><>L>f 
URITELN? 
END? 

FUNCTION READINT -C ( LE N J I NTEGER ) t INTEGER}-? 

-C a Ion 3 winded routine to allow input of an integer of LEN di£its> 
CONST 

Listing 6 continued on page 170 
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At Hayes, we don't believe in sec- 
' ' est. Or planned obsolescence. We 
believe in taking the state of the art to the 
limit. Our new Smartmodem, for exam- 
ple, is the most sophisticated 300-baud 
originate/answer modem you can buy. 
And yet, it is perhaps the easiest-to-use 
modem ever. 

RS-232C Compatible. Smartmodem 
lets any RS-232G compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys- 
tems located anywhere in North America. 
You get full and half-duplex operation 
with both Touch-Tone* and pulse dialing. 

Auto-Answer/ Dial / Repeat . 
Smartmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone^ automatically! 
If desired, Smartmodem will even repeat 
the last command. You can depend on 
Smartmodem for completely unattended 
operation. 

Completely Programmable. 
Smartmodem can be controlled using 




Microcomputer Component Systems 

any programming language. Over 30 dif- 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever- 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can "set it and forget it" for the ulti- 
mate in convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You'll know immediately if the line is busy 
or if you reached a wrong number - 



and you don t even need a phone! 

Status at a Glance. Seven LED's 



ready and modem ready. You're never 
left in the dark! 

Direct-Connect Design. 



rect connection to any modular phone 
jack— there's no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro- 
fessional quality features. Versatile per- 
formance. A full two-year limited warranty. 
A suggested retail price of only $279. 

What more could you want? Per- 
haps the matching Hayes Stack Chrono- 
graph, an RS-232C compatible calendar/ 
clock system. 

Check out the Smartmodem wher- 
ever fine computer products are sold. 
And don't settle f W \ 
for anything less 111 L| a m f ^e 
than Hayes. | J J rlCiytJO 



Smartmodem. 

The ultimate concept in modems 
isnowarealirv 





NEC 

PC-8000 Series 

Microcomputer 

System. 




CALL FOR PRICE 

BASIC UNIT 
UNDER $1200 

NEC 12" Green Screen , 269 

NEC Add-on Dual Mini Drive 849 

NEC Computer PC8001-A 32K 995 

NEC Dual Mini-Drive 995 

NEC FDC I/O Port 149 

NEC Hi-Res Color Monitor 929 

NEC I/O Unit 32K RAM 595 

NEC Impact Printer Cable 49 

NEC Impact Printer F/T 695 

NEC Low Res Color Monitor 399 

NEC Spinwriter #5510 (Serial) 2785 

The WEDGE I/O Unit 32K RAM 549 

32K Memory Board for use with The WEDGE .... 179 



IE ACCEPT FOREIGN 
RDERS CALL FOR PRICE 
QUOTATIONS 



O™ I WW by Calif. Comp. Sys. 

Floppy Disk Controller 369 

64K Dynamic RAM Board. 200ns 499 

Z-80 CPU Board w/monitor ROM 269 

16K static memory board, 200ns 369 

32K static memory board. 200ns 599 

S-100 12 slot mainframe 475 



A IF ATARI 
MAKES IT 
ATARI* WE SELL IT!! 




$749 

ATARI" 800™ 
PERSONAL COMPUTER SYSTEM 

Atari 400 8K Computer 349 

Atari 800 16K Computer 749 

Atari 410 Program Recorder 69 

Atari 810 Disk Drive 449 

Atari 820 Printer 299 

Atari 825 Printer 695 

Atari 850 Interface 169 

Assembler/Editor 45 

Atari Joysticks 18 

Atari Paddles 18 

Basketball 30 

Computer Chess 30 

Invitation to Programming 17 

Music Composer 45 

Star Raiders 39 

Super Breakout 30 

3-D Tic-Tac-Toe 30 

Video Easel 30 

Visicalc 180 

Atari 16K RAM by M?C 85 

Atari 32K RAM by MPC 1 49. 

Atari Le Stick 35 



SALE 16K 

MEMORY 

BOARD 



FOR 



ATARI® 400/800 

. 16k 4116 200NS RAM 

• Assembled and tested 

• No modification-hardware or software 

• Full one year warranty on parts and labor 
. MPC AT-16 



Qcommodore 

CBM 4016 
$795 




12" Green Screen 
upper lower case letters 
real time clock 
numeric keypad 
IEEE interface 



CBM PRODUCTS 

8032 1095 

4032 995 

8096 1795 

CBM 4022 Printer 625 

Tally 8024 1695 

CBM C2N Cassette Drive 65 

CBM 4040 Dual Disk Drive 995 

CBM 8050 Dual Disk Drive 1345 

CBM SOFTWARE 

CP/M & Related Software CALL 

Word Pro 3 Plus 195 

Word Pro 4 Plus 295 

Commodore Tax Pkg 395 

Visicalc 145 

i-BS Accts. Rec. /Inventory Interactive Sys 595 

BPI General Ledger 325 

OZZ Information Sys 325 

Dow Jones Portfolio 1 25 

Pascal 235 

Legal Time Accounting 445 

World Craft 80 285 

Word Check.. 175 

Create-A-Base 215 

Power 85 

Socket-2-Me 19 



VIC 20 

Personal Computer 



$255 



ITCfittfffBffWI B 



Color - Sound - Graphics 



FOR YOUR VIC 20 

VIC-TV Module 19 

VIC Cassette 65 

VIC Disk Drive CALL 

VIC 6 Pack Program 44 



Complete Line 

of Mountain Computer 

& Personal Software 

Products 

t^0(MJ5^833 

WE ACCEPT FOREIGN 

ORDERS CALL FOR PRICI 

QUOTATIONS 

SALE 

16K 

RAMCARD 

FOR 

tippkz 





ONLY 



$99 



• MPC AP-16 

• 2 Year Warranty 

• Apple Language System Compatible 

• 4 LED's 

• Switch selectable 2716 EPROM monitor 
socket for customizedsystem monitors 

• 16K . 4116 200NS RAM 

• Operates in any slot (subject to 
software requirements) 




;ciPPle ][ 

48K $1089 



Disk 
$435 



EPSONS 




APPLE 
$2795 

SOFTWARE FOR YOUR 

apple 

Alkemstone by Level 10 34 

Asteroid Field by Cavalier 19 

Business Pkgs by Continental 199 

Cosmo Mission by Astar 19 

DB Master III by Stoneware 179 

DB Master Utility Pkg 89 

Desktop Plan II by Personal Software 159 

Epoch by Sirius 29 

Flight Simulator by Sub-Logic 34 

Fortran by Microsoft 149 

Gorgon by Sirius 35 

Home Money Minder by Continental 29 

Hungry Boy by Astar 21 

Magic Window by Art-Sci 89 

Personal Filing System 69 

PFS: Report 69 

Robot Wars by Muse 31 

Sargon II Chess Game by Hayden 29 

Space Eggs by Sirius 25 

Spellstar by Micropro 169 

Super Stellar Trek by Rainbow 33 

Supertext II by Muse 119 

Tax Preparer by Howardsoft 139 

Thunderbirds by Astar 19 

Typing Tutor II by Microsoft 21 

Visicalc II by Personal Software 159 

Visitrend/Visiplot by Personal Software 199 

Visifile by Personal Software 199 

Wordstar by Micropro 239 

ACCESSORIES FOR YOUR 

apple 

1 6 K Ramcard by MPC 99 

Analog to Digital Converter by CCS K7470A 99 

Asynchronous Serial Card by CCS *f7710A 129 

Centronics Printer Card by CCS A7728A 99 

Clock/Calendar Module by CCS M7114A 69 

CPS Multifunction Card by Mtn Comp 1 85 

Expansion Chassis by Mtn. Comp 595 

IEEE/Cable by CCS #7490A 129 

Joystick by TG 47 

Keyboard Enhancer by Videx 99 

Lower Case Adapter by MPC 35 

Micromodem II by Hayes 295 

Paddles by TG 32 

Parallel Card by CCS *7720A 99 

Programmable Timer Module by CCS »7440A 99 

Smartmodem by Hayes 239 

Versa-Writer Digitizer Drawing Sys by Versa Comp209 

Videoterm (80 Column Card) by Videx 269 

Z-80 Softcard by Microsoft 299 

Numeric Keypad by Keyboard Co 119 

Joyport by Sirius 69 

Joystick by Keyboard Co 45 

Keyboard Enhancer II 129 



CALL FOR FREE BROCHURE! 
1-800-854-2833 



PRINTERS 

Daisey Wheel Printer by C. Itoh 1435 

Paper Tiger 445G 699 

Paper Tiger 460G , 899 

Paper Tiger 560G 1 139 

PRISM COLOR PRINTER By IDS 1795 

Qume Sprint 5/45 2499 

Silentype w/interface 349 

MONITORS 

Amdek Color (low res) 389 

Amdek Green 169 

Amdek B/W 12" 139 

Sanyo 9" B/W 1 69 

Sanyo 1 2" B/W 249 

Sanyo Green 249 

Sanyo 1 3" Color 449 

ZENITH 12" GREEN 139 

DISKS 

Dysan (pkg 10) 50 

Memorex (pkg 10) 30 

Opus (pkg 1 0) 25 

BASF (pkg 10) 25 

Verbatim "Gold" (pkg 10) 35 



MONTHLY SPECIALS 



ZENITH GREEN 
MONITOR 

VERSA-WRITER 
DIGITIZER 




TO ORDER: Phone or mail orders invited using VISA, 
MASTERCARD, AMERICAN EXPRESS, cashier's or 
certified check, money order or personal check (allow 
10 business days for personal or company checks to 
clear). We accept PO's from Fortune 500 companies & 
U.S. Gov. Agencies. COD's accepted. Include 5% for 
UPS shipping, handling and insurance on all orders not 
prepaid with cash. Min. $5 shipping. APO & FPO include 
5% ($15 min.) for postage. Shipping in CA add 6% sales 
tax. FORIEGN ORDERS include 1% handling ($5 min.) 
shipped air freight collect only. Credit card, COD's & 
PO's not accepted on foreign orders. Please include 
phone'number on all orders. All equipment is in factory 
cartons with manufacturer's warranty. Open products 
not returnable. Restocking fee charge for returned 
merchandise. Equipment subject to price change & 
availability. WE SHIP THE SAME DAY ON MOST 
ORDERS' 



(714) 579-0330 

MAIL TO: 1251 BROADWAY 

EL CAJON, CA. 92021 
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Listing 6 continued: 

PERIOD*.' ♦ ' * PLUS='+' ?MINUS='-' »DOL-'$' »KS-8 i LFM0» FF = 12f CR = 13 p DEL*-! 27 f 
SPACE=32?EE0L^4f 
YAR 

charray:array n**io: of char; 

READINTEGERJINTEGFRf 

position: i ♦ »9f 

NEGJBOOLEANy 

digits: set of char; 
begin-creadint> 

i:«IGITS:=C , / .*'9'Df 

for position:-^ to len do 

WRITE ( '_' ) f 

for position:=i to len do 

uritf(chr(bs) ) ? 
position: -i ; 
while position = 1 do 

BEGIN 

RE AH ( KEYBOARD fCH ARRAY [POSITION]) ? 

IF (CHARRAYCPOSITION] IN DIGITS+CPLUS, MINUS]) then 
BEGIN 

WRITE (CHARRAYC POSIT I ON 3) ? 
POSITIONJ=POSITION+1f 
ENDKif> 
ENDKwhile> 
WHILE POSITION <= LEN DO 
BEGIN 

READ ( KEYBOARD > CHARRA YCPOSIT I ON 3) ? 
IF (CHARRAYCPOSITION] IN DIGITS) THEN 
BEGIN 

write (charraycposition]) ? 
position:«position+i ? 

END 

else: 

BEGIN 

IF CHARRAYCPOSITION]=CHR(BS) then 
BEGIN 

writecchr(bs) ) j 
position:=position-1f 

ENDt -CIF> 
IF (CHARRAYCPOSITION: IN CCHR ( SPACE ) > CHR ( CR )1 ) 

THEN LEN:=PnSXTTON-l ? 
l-NDKelse> 
ENDKWHILE}- 
READINTEGERt=Oi 

IF CHARRAYCi: = '- ' THEN NEGJ=TRUE elSE NEG J "FALSE > 
FOR POSITION:=l TO LEN DO 
BEGIN 

if (charraycposition: in digits) then 
readinteger:=io*readinteger+ord(charraycposition:)-ord( 'c ) ; 

ENDKfor) 
IF NEG 

THEN READINTJ= -READINTEGER 
ELSE READINT:= READINTEGER? 
ENDKREADINT> 

PROCEDURE EEOSKersse to end of screen) 
BEGIN 

URITE(CHR(2) ) ? 

ENDKeeos)- 

PROCEDURE CLEARKclesr the screen) 
BEGIN 

Listing 6 continued on page 172 
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IS 
Ti 




Ti 



ia 

Ti 

li 



ia 


li 



Ti 

IS 



Ti 

li 

Ti 


li 



li 




HUNTINGTON COMPUTING 



I ONE OF THE WORLD'S LARGEST INVENTORIES 



WORD PROCESSORS 

Apple " Writer 

Magic Window 

Easy Writer Professional 

Letter Perfect 

SuperTexi 

Superscribe 

Executive Secretary 

Apple' Wordstar 

Hebrew II 

Apple ' Writer Extended 

Select 

Word Handler 

GAMES 
Red Alert 

Empire I World Builders 
Golden Mountain 
Space Eggs 
Apple' Panic 
Thief 

Snack Attack 
Med Fly Mania 
The Book 
Hi-Res Soccer 
Apple ■ -Oids 

Wursf or Huntington Computing 
Ultima $39 95 

Autobahn . S29 95 

Battle Cruiser Action . $44 95 

Gorgon $39 95 

Super Stellar Trek 539.95 

Helllire Warrior ... . S39.95 

Gamma Goblins 529 95 

Mission Asteroid ... 519 95 

Wizardry S49 95 

Warp Factor S39 95 



5100 0X3 
S250 00 
S150 00 
S150 00 
SI 29 95 
S250OO 
S375 00 
S60 00 
53495 
5595 00 
5249 00 

S29 95, 
S32 95/ 
S19 95i 
S29 95 . 
.529 95. 
S29 95, 
S29 95. 
529 95, 
Sl9 95, 
529 95 i 
529 95 1 



$93.99 

now $«4.99 

now $219.99 
now $127.49 
now $127.49 
now $119.3: 
now $212.49 
now $1M.M 
$30.99 
$39.99 
now $323.39 
now $219.99 



Microsoft Adventure 
Wizard and the Princess 
Flight Simulator 
Odyssey 
Sargon II 
Space Eggs 

Hi-Res Cribbage 

Lords of Karma (cass) 

Oh Shoot 

ABM 

Computer Conflict 

Computer Air Combat . . 

Temple of Apshai 

Zork II 

All Nibble Software .... 

Robot Wars 

Cranston Manor 

Dragons Eye ... 

Twala s Last Redoubt 



S29 95 

532.95 
S34 95 
S29 95 
S34 95 
529 95 
S24 95 
S20 00 

S24 95 
$3995 
559 95 
539 95 
539 95 



Snoggle 
Alien Ha 



S39 95 
534 95 
524 95 
S29 95 
$24 95 
S24 95 
524 95 
S29 95 
524 95 
S23 95 
S1995 
$4995 



Alien Ram . . 

Alien Typhoon 
Raster Blaster 
Creature Venture 
Hodge Podge 

Meteoroids in Space 

Dragon Fire 

MISCELLANEOUS 

DC Hayes Micromodem S375 00 

D C Hayes Smart Modem $279 00 

460G Paper Tiger Si 094 00 

560G Paper Tiger 51 394 00 

Tiger Trax 516 95 
2-80 Sottcard . S395 00 
NEC 12 Green on Black .. S260 00 

Videx 80-col S350 00 

TG Joystick 559 95 

TG Game Paddles . S39 95 

Pay mar LCA Rev. 7 

Dragon Fire 549 95 

Jawbreaker 529 95 

Hadron $34 95 

Dark Forest 529 95 

Southern Command 539 95 

Beer Run S29 95 

Hungry Boy 524 95 

Ring of Saturn 539 00 

Streets of the City & Trucker 524 95 

Race for Midnight S29 95 

Galactic Empire 524 95 

Space Warrior S24 95 

Pulsar II 529 95 

Star Cruiser S24 95 

Both Barrets S24 95 

Cyber Sinke 539 95 

Phantom 5 529 95 



$24.29 
$24.99 

$1*49 
$19.99 
$19.99 
$23.39 
$23.39 
$24.39 
$17.99 
$23.39 
$23.39 
$19.99 
$33.49 
$23.39 
$34.49 
$33.49 
$3349 
$33.99 
$23.39 
$17.99 
$4249 
$33.99 
$23.39 
$24.99 
$29.49 
$23.39 
$29.49 
$23.39 
$21.19 
$14.99 
$19.99 
$21.19 
$33.99 
$32.99 
$33.49 
$33.99 
13% *H list 
$33.99 
$29.49 
$21.19 
$23.39 
$21.19 
$21.19 
$21.19 
$23.39 
$21.14 
$21.29 
$14.99 
$4249 



$299.04 

$249.40 

$941.99 

1223.00 

$13.23 

$299.00 

$209.00 

$299.00 

$30.99 

$33.49 

. $29.49 

$4249 

$24.29 

$3049 

$24.29 

$33.09 

$24.29 

$21.19 

$3349 

$21.19 

$23.39 

$22.99 

$21.19 

$23.39 

$29.99 

$2149 

$34.99 

$23.39 



Softlights 

By Fred Huntington 

There are several new exciting pro- 
d ucts this month for the Apple R . 

Weve got Amdek's super new mon- 
itors - the no-glare green/black and also 
the HIRES color monitor - all at special 
prices. Both of these are absolutely 
beautiful. 

Write for information on the niftiest 
piece of business software to come out 
in a long time - VersaForm from Applied 
Software Technology. It's a business 
forms processor which is a sophisti- 
cated, yet simple to use transactional 
management program. 

Speaking of monitors, check out the 
new Kaga 12" green/black monitor. I 
liked it so much I took the first one home 
and kept it for my personal use on my 
Apple". Our special price is $199.00. 

We've got the best deal going on 5 1 /4" 
diskettes. Were very proud to be carry- 
ing the Elephant Memory Systems disk. 
They have hub rings, a life-time 
guarantee, and are among the best 
disks you can buy at any price. Don't be 
fooled by our low introductory price of 
$24.99. Well match these disks 
against any made. 

The most exciting printer to be intro- 
duced yet, the Prism Printer™ from IDS, 
is now available. Print speeds of up to 
200 cps, friction and traction feed, four 
color printing and much more. A bargain 
at S1 995, but even more so at our price. 
Please call. 

Learning to type a bore? Not when it's 
a game! We have the new Mastertype 
from Lightning $35.09. Educational 
Courseware has many delightful pro- 
grams including ones to help teachers 
teach by providing their own questions in 
American history, biology, etc. Each is 
$28.79 (list $32.00). 

We have much more than what is 
listed in our ads or catalogs. If you see it 
advertised in this magazine, chances 
are you can get it at a 10 to 15 percent 
discount from us, both hardware and 
software. 



COMING SOON! 

California Toll-Free Number 

800-692-4146 



$4349 J3 

$110.39 m 



STOCK PROGRAMS 
Portfolio Master S75 00 

Market Charier S129 95 

Dowlog tor Market Charter S99 95 now $49, 

Investment Decisions S99 95 now $44.99 

Stock Tracker Sl90 00now $1*1-49 

Stock Tracker (Auto Ver ) S300 00 now $334.99 

BUSINESS APPLICATIONS 



$200 00 now $l«9.l 

$26 95 now $32.99 

S29 95 now $33.39 

S200 00 now $103.09 

S750 00now $437.49 

$99 95 now $44.99 

$200 DO now $1.9.99 

$200 00™* $149.04 

SI 79 95 now $131.49 

$259 95 now $33049 

$149 95 now $137.39 

$59 95 now $39.09 

$229 95 now $194.39 

$95 00 now $40.09 

S95.00 now $40.09 

S495 00now 3420.49 

S22500now $191.19 

Sl7500now $144.09 

S99 95 now $44.99 

S395 00 now $333.09 

$395 00 now $333.09 

$29 95 now $23.39 

S250 00now $21X49 

S250 00now $21X49 

$250.00 now $21X49 

S250 00now $21X49 

$395 00 now $333.09 

$49 95 now $4249 

$150 00 now $12749 

S150 00now $12749 

57.95 now $449 

$250 00 now $21249 

$100 00 now $44.99 

S225 00now $191.19 



Invoice Factory (Special) 

Regression Trend Analysis 

Multiple Regression 

Microsoft Forlran 

Microsoft Cobol-60 

Business Pac 100 

Desktop Plan II 

Visicalc 3 3 Special 

Visiplot 

Visitrend/ Visiplot 

Visiterm 

Complete Mailing (Avant-Garde) 

DB Master 

PFS 

PFS Report 

Thinker 

Request 

Super Kram 

ASCII Express 

BPI Accounts Receivable . 

BPI General Ledger . 

The Mail Room 

Continental General Ledger 

Com Accounts Receivable 

Cont Accounts Payable 

Continental Payroll 

Broderbund Payroll 

Informer II 

Creative Financing 

Real Estate Analyzer 

Accounting Assistant (cass ) . . 

Spell Star 

Muse Form Letter . 

Property Management System 

PERSONAL/HOME 
Interlude (disk) $19 95 now 

Handwriting Analysis S1 9.95 now 

Decision Master $29 95 now 

The Correspondent . . $44 95 now 

Diet Planning $24 95 now 

Win at the Races $39 95 now 

Pro Football (SDL) $26 95 now 

College Football (SDL) $26 95 now 

Grocery List . . S19 95now 

Financial Management System II $39.95 now 
Home Money Minder $34 95 now 

MISCELLANEOUS 
Verbatim Datalife-plam w/hubs . 
Dysans 
Fhpsort Box 
Scotch Disk Cleaner 
E-ZPort. . 
Atarr TRS-80* /Per 

The Book . Sl9 95now $17. 

Escape from Acturus $29 95 now $23.39 

Basic Mailer $69 95 now $3949 

Memory Management II .$49 95 now $4249 

Castle Wolfenstem S29 95 now $23.39 

Upper Reaches of Apshai $19 95 now $1049 

Bridge Tutor S39 95 now $23.19 

Crossfire $29 95 now $20.29 

Epoch S29 95 now $23.39 

Outposl $29 95 now $20.29 

Ulysses $34 95 now $29.09 

Space Quark $29 95 now $23, 

Beneath Apple DOS (book) Si 9 95 now $1049 

Binh of the Phoenix . $14 95 now $12. 

Gobltns $27 50 now $23.39 

Painter Power $39 95 now $3349 

U S Constitution . $29 95 now $23.39 

Merger $49 95 now $4249 

Super Stellar Trek $39 95 now $3349 

LISA S79 95now $4749 

Brain Surgeon $49 95 now $4X49 

Info Master $150 00 now $12749 

Waterloo II $49 95 now $4X39 

Speedstar 5139 95 now $114.09 

Kaves of Karkhan $49 95 now $42.39 

DOS BOSS $24 00 now $30.39 



$10.99 
$1049 
$23.39 
$30.19 
$21.19 
$3349 
$2249 
$2249 
$1449 
$3349 
$39.09 



10 if $27.99 
10 fw* $49.99 
$2940 

. S29 95now $20.99 
$24 94 now $21.19 
Writ* f*r Im i mrmmtl 



la 



Call Toil-Free 800-344-41 1 1 



ONE OF THE WORLDS LARGEST INVENTORIES 



(Outside California) 



B 


B 

I 



J 

i 



Ti 
Ti 



HUNTINGTON COMPUTING 

Post Office Box 1235 
Corcoran. California 93212 

Order by Phone 800-344-41 1 1 
In California (209) 992-541 1 



Apple " is a registered trademark of Apple Computer. Inc 
Pet • is a registered trademark of Commodore 
TRS-80 • is a registered trademark of Tandy Corp 
Alan ' is a registered trademark ol Atari. Inc 




We lake MasterCard or VISA (Include card 
# and expiration date) California residents 
add 6° Q tax Include S2 00 for postage 
Foreign and hardware extra Send (or iree 
catalog Prices subject to change 



Circle 148 on inquiry card. 
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Listing 6 continued: 

WRITE <CHR< 12) ) 
END? 

PROCEDURE ELINEKersse line> 

BEGIN 

WRITE (CHRC 14) ) 
END? 

PROCEDURE EEOLKersse to end of line> 
BEGIN 

WRITE (CHRC 04) ) 
END? 

PROCEDURE WAIT? 

{routine used to he It program while user ex 3 mines output) 
VAR CH : CHAR? 
BEGIN 

G0T0XY(10>23) ? 

URITEC 'ENTER <ESC> TO CONTINUE')? 

REPEAT 

READ(CH) 
UNTIL CH = CHRC27) 
END? 

PROCEDURE CENTER -COT S STRING? SCREEN S BOOLEAN))? 
{.rout in i? to print s string in the center of the line) 
VAR XfY : 0.#132» 

CH : CHAR? 
BEGIN 

CH != ' 'I 

IF SCREEN THEN Y 5= 40 ELSE Y := 66? 
X := Y - (LENGTH(ST) DIV 2) ? 
URITELN(CH2X»ST) ? 
END? 

PROCEDURE PDOL {(DOL J LONGINTfVAR STDOL S INTSTR)>? 
BEGIN 

STR(DOLrSTDOL) ? 

INSERT ( ' ♦ ' f STDOL »PRED( LENGTH (STDOL) ) ) ? 
END? 

PROCEDURE READDOL -C < LEN J INTEGER ? VAR DOLREAD : LONGINT ) > ? 
{routine to permit entry of lon£ integer of LEN dibits) 
CONST 

BS = 8? PLUS = ' + ' ? MINUS = ' -■ ' ? 
VAR 

P0SITI0NS1* *10? 

neg:bgol>:an? 

e:sc t CHAR? 

charray:array e i ♦ ♦ i od of char? 

digitssset of char? 

BEGIN<resdc1ol> 

SAME *= FALSE? 

QUIT !■- FALSE? 

ESC t* CHRC 27) ? 

DIGITS := CO' ♦ ♦ '9'H? 

FDR POSITION!^ TO LEN DO 

WRITE ( '..."' ) 5 
FDR PQSITI0N:=1 TO LEN DO 

WR I TE ( LHR ( BS ) ) v Listing 6 continued on page 174 
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"WITH THE UCSD p-SYSTEM; 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH? 



HARRY BLAKESLEE, President, Denver Software 




Our business is bigger and 
better than ever. 
A lot of the credit for that 
goes to the UCSD p- System software 
from SofTech Microsystems. It's 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p-System— like our 
financial management package— and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That's the real beauty of the UCSD 
p- System. Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p-System,you can use the language 
of your choice — UCSD Pascal,™ 
FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor- 
row. With the microcomputer 
software that goes from "A" to "Z." 
Distribution licensing and single 
copies available. Write or call for 
details, so you can start going 
places, too. 



3©/Fjj| 



UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. 



miCRosvsTems 

fl SUBSIOlflRV OF StDFTECH 

For the software that's going places. 

9494 Black Mountain Road, San Diego, 

CA 92126. (714)578-6105 

TWX: 910-335-1594 



Circle 416 on inquiry card. 
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Listing 6 continued: 



position: =15 

REPEAT 

RE AD ( KEYBOARD iCH ARRAY [POSITION]) ? 
UNTIL (CHARRAYCPOSITIOiNH IN DIGITH + CPLUS > MINUS > ESC r 



(CHARRAYCPOSITION:! 
C ' Q ' f ' a ' 1 ) 



IF (CHARRAYCPOSITION] = ESC) OR 
THEN IF (CHARRAYCPOSITION: IN 
THEN BEGIN 

QUIT := TRUE? 
EXIT(READDOL) y 
END 
ELSE BEGIN 

SAME := TRUE? 
EXIT(READDOL) ? 
END 

else begin 

writeccharraycpositionh) ? 
position:=position-u* 

ENliKif} 

while position <= len do 

beg:i:n 

REPEAT 

READ (KEYBOARD* CHARRAYCPOSITION]) ? 
UNTIL (CHARRAYCPOSITION: IN (DIGITS + C 
IF (CHARRAYCPOSITION: IN DIGITS ) THFN 
BEGIN 

write(charraycposition:) ; 
position :=position+l ? 

END 



in c 



: ) y 
f 'a 



:) 



fCHR(BS)D) ) > 



=CHR(BS) THEN 



)THEN 



ELSE- 
BEGIN 

IF CHARRAYCPOSITION:: 
BEGIN 

uritecchrcbs) ) ? 
position:=position- 

ENDKIF> 
IF (CHARRAYCPOSITION: -- ' ♦ ' 
BEGIN 

WRITE ( ' ♦ ' ) 7 
LENJ=POSITION+l ? 
END? 
END? -Celse> 
ENDKWHILE> 
DOLREADt=0 5 

IF CHARRAYCI : = '-■' THEN NEG; 
FOR POSITIONS! TO LEN DO 
BEGIN 

if (charraycposition: in digits) then 
dolread:=io*dolread+ord<charraycposition:>-ord< 'c ) ; 

ENDKfor} 
IF NEG THEN DOLREAD:= - DOLREAD* 

ENDKreaddal> 



=TRUE ELSE NEGJ^FALSEJ 



BEGIN{fit nisin) 
START? 
WRITELN* 

MEM 5 
WAIT ; 

REPEAT 

clear; 
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Listing 6 continued on page 176 
Circle 18 on inquiry card. fr 



Amdek 



From picture perfect. 

To letter 






■ 






/&&* 



Amdek 
Coior-I 
FCC/UL approved 



Amdek 

Video-300 



At Amdek, we make monitors for people who 
demand state-of-the-art color. And for people who 
know that crisp, clear text display is an art in itself. 

Our versatile Color-1 13" video monitor features 
standard NTSC composite input, front-mounted con- 
trols and a built-in speaker with audio circuit. Our 
popular Video-300 12" Green Phosphor monitor has an 
easy-to-read, non-glare screen, 18 MHZ band width 
and 80 x 24 character display. 

Both offer easy portability, with lightweight 
cabinetry and molded-in handles. And both are fully 



compatible with most computer and word processing 
systems. So compare our performance with other 
monitors. Then compare prices. For quality and value, 
you'll choose Amdek. 

NEW TfflS FALL: our advanced high resolution 
Color-II monitor with interface board for Apple II com- 
patibility. Color-H features RGB, TTL input and 560(H) 
x 260(V) resolution for crisp 80 x 24 character display 
and exceptionally sharp color graphics. Ask your 
dealer about an Amdek Color-II, Color-I, or Video-300 
monitor today. 



2420 E. Oakton Street, Suite "E," Arlington Heights, Illinois 60005 (312) 364-1180 TLX: 25-4786 



Listing 6 continued: 



P)rint E)dit C) alcu.1 ale R)esd W)rite Q)uil ')> 



WRITE ( 'FIT COMMAND - 
REPEAT 

REAtKCH) 
UNTIL (CH IN C 'E' > 'e' , 'C'f 'c' > 'R'f 'r' > 'W > 'w'* 'P' > ' >> ' * 'Q' f ' g ' D ) 5 
CASE CH OF 



R' > 'r' I 



'U' r 'w' : 
' P ' > ' p ' : 
'C r 'c' J 
IENDKc3se> 
UNTIL (CH IN L'Q' ? ' a * D ) v 
END * {fit msiri> 



EDIT? 
BEGIN 

RW( 'R' ) > 

FSTAT :=- TLINESC7D # FS» 

IF FSTAT IN C2;3: THEN SINGLE := FALSE? 
END? 

RU( 'U' > > 
PRINTER? 
CALCULATE? 




Chart your financial future 
withMicroFinesse 



In this fast-paced business world, the best way to stay 
competitive is to chart your financial alternatives 
clearly and make decisions fast. 

MicroFinesse is a complete planning package 
providing professional forecasting PLUS full high- 
resolution color graphics support, including pie charts, 
histograms and graphs, for the financial projections 
you create. 

With this evolutionary resource planning tool you 
can consolidate or expand your financial models, 



generate up to 15 user-defined reports per model, 
with visuals, all without bothersome reprogramming. 

Previously available only for mainframe applica- 
tions, MicroFinesse can now be pur- 
chased for the 48K Apple II* with the 
Apple Language Card. 

So when your variables are many 
and your time is limited, take a good 
look at the financial artistry of 
MicroFinesse. 




MicroFinesse 

630 Bancroft Way, Berkeley, CA 94710, (415) 548-2805, Distributed by: ^■OSBORNE/McGraw-Hill *"A»f5 

Apple II is a registered trademark of Apple Computer, Inc. MicroFinesse is a trademarkof P-EConsulting Group Limited. Da" 11 !] 
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Circle 266 on inquiry card. 



Circle 154 on inquiry card. 



Color output for $1995 . . . and less. 

The Prism color printers from 
Integral Data Systems give you great 
color hard copy for 
less than you'd pay for 
most other quality 
colorless matrix 
printers. 

The fully optioned 
132 column Prism 
Printer turns complex 
data into colorful, 
communicative infor- 
mation that you can 
really use. Practical information that 
can help you develop ideas, make deci- 
sions and effectively communicate 
with others. Detailed inventory data, 
lengthy sales analyses and financial 
models can now be displayed more 
clearly and precisely than ever before 
with colorful text, charts and graphs. 

• 

And color is just part of the Prism 
Printer story. 
Text quality print at up to ISO cps, 






with proportional spacing and auto* 
made text justification make the Prism 
Printer ideal for all your correspon- ' 



dence requirements. 
A new cut sheet feeder 
automatically positions 
•^ an8Vi"'xll"sheet 
for quick, hassle-free 
loading, while a soft' 
ware selectable 
Sprint Mode lets 
* you fly through data 
at over 200 cps. And if 
*%. your requirement is for 
only an 80 column printer, or if you 
simply don't need some of the perfor- 
mance features mentioned, other con* 
figurations of the Prism Printer are 
available for even less. 

How much less? Contact- your local 
dealer to find out. Call toll free (800) ' 
258-1386 (New Hampshire, Alaska 
and Hawaii, call(603) 673-9100) for 
your dealer's name. He'll color your 
output affordable . . .at just $1995. 
And less. 



Affordable color. Now. 

Meet the JkPrism Printer™ from 

Integral Data Systems 



Integral Data Systems, Inc. 

A Whole New Spectrum of Imaging Ideas 
Milford, NH 03055 Telex: 953032 



- Crayola is a trao 




Listing 7: The FIT segment procedure START. This procedure sets up the variables used in other parts of FIT. 

SEGMENT PROCEDURE START? {set<, ur- the v«rifcb] a&> 

PROCEDURE INITIALIZE? 
•(inserts n u 1 values i n T L I N E S > 
VAR 

I : 1«.MAXLINE> 
EMPTY : TI..INE* 
BEGIN 

WITH EMPTY DO 
BEGIN 

IPTR := NIL» 
HUS t« 0> 

wif := o; 
tot := 0? 

END 5 
FOR I := 8 TO maxline do 

BEGIN 

TLINESCI3 := empty; 

tlinesci3.tag ! ■* 1 
end; 
uith tlinesc7h do 

BEGIN 

Dl != i; D2I=i; D3t~B0* 
TAXYEAR S* ' ' ? 

fs :=o; exem := o; 
end; 

WITH TLINESC6D DO NAME 5= ' <\ 
ENDKini£i3li.zs> 

PROCEDURE READFACTORS; 

•(reads the tax factor file into the array TAXRAY> 
VAR TFILE t FILE OF FACTORARRAY; 

TTABLE : TAX...TABLEJ 
BFGIN 

RESET (TFILEf ' FACTORS * FT AX ' ) ; 
FOR TTABLE \ = X TO 7. DC) 
BEGIN 

taxrayhttable: ?= tfile~; 

WRITE( ' . ' ) f 

get(tfile) 
end; 
close(tfile); 

END Kreadf actors> 

PROCEDURE READNAMES; 

-Creads the line names into the array TITI..F.S> 
TYPE T=ARRAYC1 ♦ ♦MAXLINE] OF STRINGT30:; 
VAR TNAMESJFILE OF TJ 

BEGIN 

resektnamesf 'linenams.ftax 7 ) ; 
titles : = tnames~; 

END? 



PROCEDURE GETDATE; 

-Cs'ets the date from the disk, in drive 4 > 
VAR 

DUMMY : PACKED ARRAY CI* ,22 U OF CHAR; 
HIGHf LOW : integer* 
BEGIN 
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Listing 7 continued on page 180 



<30mPUTER WAREHOUSE 



CALL TOLL FREE 



ATARI 



Special 32K 800 System 

800 w/32K. recorder, star 

raiders, joysticks Call 

Above w/48K Call 



800 (16K) 

400 


wan 
Call 


810 Disk Drive. . . 


$440 


825 Printer. 


S575 


850 Interface 


$155 


410 Recorder 


S60 


830 Modem 


S140 


16K Memory 


S75 


32K Memory 


S150 


DISK DRIVES 




Lobo 




Apple 1st Drive . . . 


$490 


Apple 2nd Drive . . 


S410 


MODEMS 




Novation 




CAT 


$140 


D-CAT 


$155 


Apple Cat II 


$349 


Auto Cat. . . . 


. $235 


PRINTERS 




C. Itoh 




25CPS- Serial 


$1380 


25CPS- Parallel. . 


$1310 


40CPS- Serial 


$1555 


45CPS- Parallel. . . 


$1700 


Prowriter 


Call 


Datasouth 




DS 1 80 


$1275 


Diablo 




630 RO 




w/Tractors 


$2260 


630 RO 




wo/Tractors 


$2050 


Epson 




MX-80 


Call 


MX-80F/T 


Call 


MX-100 


..Call 


Infoscribe 




500 


Call 


1000 


Call 


NEC 




PC-8023A 


Call 


7700 Series 


Call 


3500 Series 


Call 


Okidata 




Microlme 80 


$330 


Microhne 82-A 


$470 


MicroMne 83-A 


$740 


Microlme 84 


Call 



Paper Tiger 

560G 
Texas Instruments 

810 Basic 
810 Loaded 



$1050 

$1250 
$1450 




1-800-528-1054 



Novation 




^^y TECHNOLOGY. INC. ^^ ljClC\lQCO 

Texas Instruments 

EPSON 




EPSON AMERICA. INC. 



OKIDATA 



ALTO* 



COMPUTER SYSTEMS 



VIDEO TERMINALS 

Adds 

Viewpoint 
Altos 

Altos I 

Soroc 

IQ 120. 

IQ 1 30 

IQ 135. . 

IQ 140 

Televideo 

910C. . 

912C. . 

920 C 

925 C 

950 C 
Zenith 

Z-19 



$535 
Call 



$660 
Call 
Call 
Call 

$575 
$690 
$735 
$740 
$925 

$680 



DISKETTS 

Scotch 

5Va'0. 10. 16 Sector 
(Qty 100) 

8 0, 32 Sector 
(Qty 100) 



$250 
$260 



COMPUTERS 

Altos 

ACS 8000- 15 $3995 

ACS 8000-2 w/CPM« $ 2695 

Alspa 

asci-1 Call 

asci-2 Call 

nec Call 

Northstar 

Advantage Call 

Horizon II 64K DD . $2750 
Horizon II 64K QD $3050 

Televideo Systems Call 

System I $2255 

System II $5045 

Zenith 
Z-89 48Kw/CPM® . $2160 
Z-90 64K w/CPM® .... $2385 
Both above w/supercalc 

MONITORS 



Zenith 

12" Green Screen . 



$115 



Prices & availability subiect to change without notice Personal checks will delay shipping two weeks 



I^^Fftiyi I I CI) 2222 E - ,n dian School Rd. • Phoenix, Arizona 85016 

\iUI I II^V I CI 1 Order Line: 1-800-528-1054 

1 UfiR£HOtK£ 0tner Information: 602-954-6109 






Store Hours: Tues.-Fri.10-5 MST Saturday 10-3 MST 



Prices reflect 3 C C cash discount. Product shipped in factory cartons with 
manufacturers warranty. Add 2%, a minimum of $5. for shipping and handling 



Listing 7 continued: 



UNIT READ ( 4f DUMMY » 24 , 2>? 
HIGH ! = ORD ( DUMMY C 22 3 ) $ 
LOW :=■• ORD ( DUMMY C 21 3 > f 
DAY :•=■■ ( HIGH MOD 2 ) * 16 + LOW DIV 16? 
MONTH := LOW MOD 16? 
YEAR := HIGH DIV 2? 
END? 

BEGIN-Cstart> 

GETDATE? 

■Cthe following set contains line numbers of lines requiring csslculat :i on> 

CALCSET := C9f10f22f30f31f32f33f34f35f37f44f47f54f62f63f64f65f66f69f70f73f 
74F75F76F8?F86F88F90F93F94F95F98F99Fi00Fl01 f 102 f 1 03 f :! 04 f J 05 f 106 f 
107f109f111f114f1H^f 

SINGLE t= TRUE? -{needs a value to «-.t«*rt> 

SCREEN :« TRUE? <iiio-st times it Is}- 

INITIALIZE? -{zero TLINES> 

READFACTORS? {fill tax factor arr-ay} 

READNAMES? -{fill line number rjvvw> 

END?-Cst*rt> 



Listing 8: The FIT segment procedure EDIT. EDIT enables the user to enter and correct data for form 1040, Schedule A , and Schedule 
B. EDIT lets the user work on all lines sequentially (procedure ED-SEQUENT) or on an individual line requested by number (pro- 
cedure ED-INDIVIDUAL). Both these procedures call the procedure EDIT -TUNE to do the real editing of any line. 

SEGMENT PROCEDURE EDIT? 
VAR LN t TLINE...NUM? Uncle* to ARRAY TLZNE8> 

int : integer? 
edit.charfCH : char? 

procedure edit. spec? 

■Center taxpayers name f the taw wear f filing status «*nd number of d*F'€»ridH , it5> 
VAR 

HrU ? INTEGER? 
INTfEXEMPS J INTEGER? 
LN : TLINE.-NUMf 
PROCEDURE FILINQSTATP 
BEGIN 

WITH TLINESC7] DO 
BEGIN 

G0TDXY(0f4)?EE0Hf 

WRITELNC 1) Singla' ) fWRITELN? 

WRITELNC 2) Married filing Jointly ')? WRITFLN ? 

WRITELNC 3) Married filing Separately ')? WRITFLN? 

WRITELNC 4) Head of household ')? WRITELN ? 

WRITELN( ' 5) Widow (ar ) ' > ? WRITELN? 

REPEAT 

INT := RJEADINTU) 
UNTIL INT IN El*. 53? 
FS := INT? 

IF FS IN C2f3D THEN SINGLE J •== FALSE? 
END?-Cwith> 
ENDKfilingstat> , . ,. . ,. , 
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WE HAVE A HARD-ONE 

FOR YOU ! 

WHO MAKES A 
WINCHESTER HARD DISK for 

IBM-PERSONAL COMPUTER 
TRS-80" MODEL III etc.? 




THE VR DATA HARD DISK III 
WINCHESTER SUBSYSTEM 

6.5 MEG to 19 MEG per UNIT 
FROM $2895* 



'Subsystem includes 6.5 MEG Winchester Drive Power 
Supply, Controller, I/O Controller Adaptor, Enclosure, 
Cables. 



Other Quality Products 
Available 




Quality Products 
in the QUEUE 


IBM - Personal Computer 




IBM - Personal Computer 


2nd Floppy Disk Drive 


$265.00 


Memory Expansion - 192K 


Superbrain & QD 
Parallel Output Port 

TRS-80- Model III 
Disk III Floppy Subsystem 


99.00 
599.00 


D-CON • Integral Direct Connect Mode 
VR-RS232C 
TRS-80 Mod III 
D-CON • Integral D.C. Modem 


2nd Drive 
VR-RS232C 


265.00 
75.00 


Computer w/lntegral Hard Disk III 
and Disk III 





DEALERS & OEM'S INVITED SERVICE • 215-461-5300 

800-345-8102 • 215-461-5300 - PA • TELEX 845-124 

PRICES SUBJECT TO CHANGE W/O NOTICE 
TRS-80 - TRADEMARK OF TANDY CORP. 
DISK II, HARD DISK III, D-CON - TRADEMARKS OF VR DATA CORP. 




VR Data Corporation 

777 Henderson Boulevard • Folcroft, PA 19032 









V/SA 









Listing 8 continued: 

BEfilN 

LN :-. 7 5 

clear;gotoxy(Ot2) 5 
with tlinesc7h do 

BEGIN 

center (titlesc5] > screen) 5uriteln5 

namer( 'name' , tli nesc6u ♦ name , 26 ) 5 

namer('tax year ' * taxyear > 4 ) 5 

filjngstat; 

exem := 0; 

clear;gotoxy<o*2) 5 

urite( 'enter correct letter')? 

GOTOXYCO, 4) f 

CENTER ( TITLES C 71 f SCREEN) 5URITELN5 



Y> ours* If' ) 5WRITELN5 
Over siwtyf ive' ) 5URITELN5 
B)lind' ) 5WRITELN5 
T ) over 6 5 t=nd blind ' ) 5 



C'Y' 



o ' 



' P ' 9 ' b ' 1 



WRITELN( ' 
WRITELN( ' 
URITELNC ' 
URITELNC ' 
REPEAT 

READ(CH) 
UNTIL CH IN 
CASE CH OF 

'Y' j 'y' 

'0' f 'o' 

' B ' , ' b ' 

'T' f 't' 

END5-Ccsse> 

if not single 
then begin 

center* titles: lnd, screen) juritelnj 

G0T0XY(0r6) 5EFOS5 



H 


: « 15 


H 


:« 2; 


H 


:= 25 


H 


: = 35 



URITELNC 
WRITELN( ' 
WRITELN( ' 
WRITELN( ' 
REPEAT 

READ(CH) 
UNTIL CH IN 
CASE CH OF 



Spouse' ) 5URITELN5 

Over sixtyf ive' ) 5URITELN5 

B)lind' ) 5URITELN5 

T) over 65 s n d blind')? 



C'S' 



'0' 



b ' 1 



' s ' f ' k ' : u 

'0' f 'o' % U 
'B'f 'b' : u 
'T' , 't' I U 
ENDf{c«i&e> 
END-GIF)- 
ELSE w := 05 
CLEAR5GOTOXY<0,6> 5 
WRITE( 'ENTER NUMBER OF 
EXEMPS := READINT(2) 5 
EXEM := H + W + EXEMPS5 
ENDKwith> 
END5-Ceditspec> 



1 5 

2 5 
25 
35 



DTHER DEPENDENTS ' ) 5 



PROCEDURE EDIT-TLINE(LN I TLINE_NUM)5 
■Cmsin data input routine} 
VAR 

HSUMf USUM>DHL I INTEGERC9:i 5 

NEXTPTRr PTRfLASTPTR I P0INTER5 

TL I BOOLEAN? 

CH t CHAR? 

PROCEDURE VIEU5 

{display contents of TLINESCLND> 
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The revolutionary Discovery multiprocessor is the only system that 
allows the total integration of powerful 16 bit 8086 processors with 
the more standard Z-80 user processors. The DISCOVERY system may 
be configured in any 8 bit/16 bit combination, or as a totally exclusive 
16 bit system only to provide the ultimate in performance and flexibility 
in advanced micro systems. 

Ultimate performance. The dpc-186 is the most sophisticated single 
board microcomputer available today offering more power and faster 
processing time through the 8086 CPU for bigger, more complex 
programs. Memory starts at 128 K (compared to the Z-80's 64 K), and 
is expandable to 1 megabyte. And the dpc486 is fully compatible with 
the standard DISCOVERY multiprocessor system permitting efficient 
upgrading as future needs develop, without sacrificing any of your 
extensive hardware and software investment. 



World's best multiprocessor system. The DISCOVERY system pro- 
vides separate processors and memory for each of its 16 users. It offers 
full CP/IVTand CP/M-86~compatibility, interprocessor communication, 
and shared and private files. Each user can take advantage of shared 
peripherals and cross submitting of tasks between processors. The system 
is controlled by a unique, two board dpc-280 service processor and 
dpc/os distributed processing operating system. 
By the board or by the system.The DISCOVERY multiprocessor is 
ready for immediate delivery as a complete system, as processor boards, 
and everything in between. It offers exclusive technology in multipro- 
cessing, yet is fully compatible with existing standards including CP/M 
and S-100. It is quite simply unmatched in performance, capabilities 
and offers a far greater degree of flexibility. 
DISCOVERY— offering a whole new world of possibilities. 



For the first time, 8 and 16 bit processor intermixing. 




Action Computer Enterprises, Inc. 

^"""^^"^^"^ The Multiprocessing Company 

[ A ^y ^ ] 55 West Del Mar Boulevard. Pasadena. CA 91105 USA 
L^ H L A^l (2135 793-2440, TWX 910-588-1201 

Circle 8 on inquiry card. 



Dealer and OEM inquiries invited. 

*CP/M is a registered TM of Digital Research, Inc. 



MiniMicroMart has a reputation 

for LOW PRICES For a limited 

time most of our prices have been 
reduced 5% 



(until March 15, 1981) 



Write for a free catalog. 



Prices in this ad are subject to an 
additional discount of 5% 



DISKETTES 

5 1 /4 Discs for TRS-80 and APPLE 
Prime First Quality MEMOREX 
Discs ..Now Only $21 .99 per box 

Plus $5.00forshipping,handling and insurv 

Any Quantity 
MiniMicroMart carries a complete line 
of disks at comperable savings. . . 
Please call or write for detailes. 



INTEGRATED 
COMPUTER SYSTEMS 

DYNABYTE CALL 

NORTHSTAR CALL 

ALTOS CALL 

ZENITH Z89 CALL 

CALIF. COMPUTER SYSTEMS .... CALL 

MORROW DESIGNS CALL 

CROMEMCO CALL 

SUPERBRAIN CALL 

TELEVIDEO CALL 

ITHACA INTERSYSTEMS CALL 

HP 

HP-85 $2195.00 

HP-125 $2995.00 

H P 5 1 / 4 Dual Disk Drive $1 995.00 

Call for prices on new S 1 ^ Winchester Drives 
for HP-85 and HP-125 Computers 



PRINTERS 

ANADEXDP9500 

ANADEX DP 9501 

CENTRONICS 739 

C-ITOH 25 CPS PARALLEL 

C-ITOH 25 CPS SERIAL 

C-ITOH 45 CPS PARALLEL 

C-ITOH 40 CPS SERIAL 

C-ITOH TRACTOR OPTION 

EPSON MX-80 

EPSON MX-80 F/T 

EPSON MX-100 GRAPHIC 

EPSON GRAPHICS ROM 

IDS-445G PAPER TIGER 

IDS-460G PAPER TIGER 

IDS-560G PAPER TIGER 

NEC SPINWRITER 351 Ser.RO 

NEC SPINWRITER 3530 Par.RO 

OKIDATAMICROLINE80 

OKIDATAMICROLINE82A 

OKIDATAMICROLINE83A 

OKIDATAMICROLINE84 

QUME 9/45 

MALIBU 200 DUAL MODE 

CORVUS 



1295.00 

1295.00 

689.00 

1440.00 

1490.00 

1765.00 

1865.00 

190.00 

499.00 

599.00 

799.00 

90.00 

779.00 

945.00 

1195.00 

2195.00 

2195.00 

389.00 

549.00 

849.00 

1199.00 

2145.00 

2685.00 



FOR S-100, APPLE OR TRS-80 
MOD l,ll 

Controller, Case/P.S, Operating System, 
A&T. 



5 Megabytes 
10 Megabytes 
20 Megabytes 
MIRROR BACK-UP 



3239.00 

4639.00 

5539.00 

725.00 



APPLE SOFTWARE 

MAGIC WAND 275.00 

WORDSTAR 259.00 

MAILMERGE(Req.WORDSTAR) 90.00 

SPELLSTAR(Req.WORDSTAR) 1 69.00 

DATASTAR 199.00 

PFS: PERSONAL FILING SYSTEM 79.00 

PFS: REPORT GENERATOR 79.00 

MICROSOFT FORTRAN 1 65.00 

MICROSOFT COBOL 550.00 

DB MASTER 3.0 179.00 

VISICALC3.3 169.00 

VISIPLOT 149.00 

VISIDEX 169.00 

CCA DATA BASE MANAGER 99.00 

APPLE HARDWARE 

ABT APPLE KEYPAD . 119 00 

MICROSOFT Z-80SOFTCARD 299 00 

MICROSOFT RAMCARD . 170.00 

VIDEX 80X24 VIDEO CARD 299.00 

VIDEX KEYBOARD ENHANCER 99.00 

M&R SUPERTERM 80 X 24 Video Bd 315.00 

NEC 12" GREEN MONITOR 199.00 

SANYO 12" MONITOR(B&W) . 249.00 

SANYO 1 2" MONITOR(Green) 269.00 

SANYO 13" COLOR MONITOR 469.00 

BMTR MONITOR 169.00 

SSMAIO BOARD (INTERFACE)A&T 165.00 
SSM AIO BOARD (INTERFACE1KIT . 135.00 
ZENITH 13" HI-RES Green MON . . 139.00 
SSM AIO BOARD 

(INTERFACE) A&T 165.00 

SSM AIO BOARD 

(INTERFACE) KIT 135.00 



MOUNTAIN HARDWARE 



CROMEMCO BOARDS 



TRS-80 MOD I HARDWARE 



CPS MULTIFUNCTION BOARD 209.00 

SUPERTALKER SD200 259.00 

ROMPLUS W/KEYBOARD FILTER 179.00 

ROMPLUSW/O KEYBOARD FILTER 130.00 

KEYBOARD FILTER ROM 49.00 

COPYROM 49.00 

MUSIC SYSTEM 459.00 

ROMWRITER 149.00 

APPLE CLOCK 252.00 

A/D + D/A 299.00 

EXPANSION CHASSIS 625.00 



CALIF. COMPUTER SYSTEMS 

S-100 BOARDS 

2200A MAINFRAME 359.00 

2032 A 32K STATIC RAM 599.00 

2065C 64K DYNAMIC RAM 499.00 
2422 FLOPPY DISK CONT.& CP/M? 339.00 

2710 FOUR SERIAL I/O 249.00 

2718 2 SERIAL/2 PARALLEL I/O 269.00 

2720 FOUR PARALLEL I/O 199.00 

2810 Z-80 CPU 249.00 

APPLE BOARDS 

771 0A Asynchronous Ser. Interface 139.00 
771 2A Synchronous Ser. Interface 1 49.00 
7424A CALENDER CLOCK 99.00 

7728A CENTRONICS Printer Interfac 99.00 



VISTA COMPUTER CO. 



APPLE 40 Tk. Drive A40 (1 63K Bytes) 389.00 
APPLE 80 Tk. Drive A80 (326K Bytes) 549.00 
APPLE 1 60Tk.Dr.A1 60(652K Bytes) 799.00 
APPLE 80 COLUMN CARD 329.00 

APPLE 8 Inch Disk Drive Controller 549.00 



CROMEMCO BOARDS 



SCC Single Card Computer, 

List$495 $382 

ZPU Z-80 CPU 2/4MHz, 

List$395 $335 

48KTP 2 Port 48K Memory, 

List $1495 $1269 

16KZ Dynamic RAM Memory, 

List $495 $419 

64KZ Dynamic RAM Memory, 

List$1195 $995 

16FDC Disk Controller, DD, 

List$595 $499 



8K Bytesaver II Prom Programmer, 

List$295 $249 

32K Bytesaver Prom Card for 2716s, 

List$345 $295 

TU-ART I/O Interface, 

List $345 $249 

D + 7A Digital/Analog Interface, 

List $295 $210 

8PIO 8 Port Parallel Interface, 

List $245 $209 

4PIO 4 Port Parallel Interface, 

List $395 $335 

QDRT 4 Channel Syn/ Asyn Interface, 

List $595 $499 

IOP Intelligent I/O Processor, 

List $695 $589 

PRI Printer Interface Card, 

List $245 $209 

16KPR 16K Prom Memory Card, 

List $245 $209 

CGI TV Dazzler, List $395 $335 

SDI Hi-Res Color Graphics, 

List $795 $675 

EXC-2 Extender Board, 

List $65 $38 

WWB-2 Wire Wrap Board, 

List $65 $38 



CP/M SOFTWARE 

MICROSOFT BASIC-80 299.00 

MICROSOFT BASIC COMPILER 319.00 

M ICROSOFT FORTR AN-80 369.00 

PEACHTREE SYSTEMS CALL 

MAGIC WAND(RequiresCP/M* ) 275.00 

WORDSTARfRequiresCP/M 1 ) 325.00 
MAILMERGE(Requires WORDSTAR) 110.00 

SPELLSTAR(Requires WORDSTAR) 199.00 

CALCSTAR 239.00 

DATASTAR 249.00 

SPELLGUARD 239.00 

CP/M is a registered trademark of Digital Research 



MODEMS 

NOVATION CAT ACOUSTIC MODEM 145.00 
NOVATION D-CAT Direct Connect 155.00 
NOVATION AUTO-CAT AUTO ANS. 21 9.00 
NOVATION APPLE-CAT 349.00 

UDS 103 LP DIRECT CONNECT 175.00 

UDS 1 03 JLP AUTO ANSWER 209.00 

D C.HAYES MICROMODEMll(Apple) 299.00 
D.C.HAYES 100MODEM(S-100) 325.00 

D.C.HAYES Smart Modem(RS 232) 249.00 
LEXICON LX-1 1 MODEM 109.00 



PERCOM DATA SEPARATOR 27.00 

PERCOM DOUBLER II 159.00 

DOUBLE ZAP II/80 45.95 

TAN DON 80 TRACK DlSKDRIVE 429.00 

TANDON 40 TRACK DISK DRIVE 299.00 



TRS-80 SOFTWARE 



NE WDOS/80 2.0 MOD I 1 39.00 

LAZY WRITER MODI 125.00 

PROSOFT NEWSCBIPT MOD I, III 99.00 

SPECIAL DELIVERY MOD I, III 119.00 

X-TRA SPECIAL DELIVERY MOD I, III 199.00 
TRACKCESSMODl 24 95 

OMNITERM SMART TERM.' MOD 1,111 89.95 
MICROSOFT BASlCCOMP.For Mod 1165.00 



MORROW DESIGNS 

FLOPPY DISK SYSTEMS 



Controller, P.S.. 
CP/M® , A&T 



Microsoft Basic. 



DISCUS 2D(Single Drive— 500K) . 898.00 
DISCUS 2D(Dual Drive— 1 MEG) . 1549.00 
DISCUS 2 + 2 

(Single Drive— 1 MEG) 1239.00 

DISCUS 2 + (Dual Drive— 2 MEG) . 21 39.00 



HARD DISK SYSTEMS 



Controller, P.S., 
CP/M* , A&T 



Microsoft Basic 



DISCUS M5 (5 Megabytes) 2095.00 

DISCUS M10 (10 Megabytes) 3095.00 

DISCUS M20 (20 Megabytes) .... 3795.00 
DISCUS M26(26 Megabytes) .... 4069.00 

MiniMicroMart is 
offering 5% savings on 
hundreds of items not 
listed in this ad. 
please call for more 
information. 



F.O.B. shipping point. All prices subject to change and all 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders. Credit card and C.O.D. 2% higher. 
COD. may require deposit. 



MiniMicroM3rt, Inc 



943 W.Genesee St. Syracuse, N.Y. 13204 (315)422-4467 I "*• 




Circle 232 on inquiry card. 



Listing 8 continued: 
VAR 



SCREEN s boolean; 

OBJ I I.NTSTFS 



BEGIN 

SCREEN :=; true; 

G0T0XY<0,3) y 
EEOS? 

IF NOT SINGLE 
THEN BEGIN 

GOTOXYCO* 8) f 

PDOL(TLINESCLND*HUSfOBJ) f 

WRITE < 'HUSBAND' J 20 r OBJ J 20) ? 

GOTOXY(OH.O) f 

pdol(tlinescln:*wif ? obj) ; 

WRITE< 'WIFE' :20f 0BJS20)f 

end; 

GOTOXY(0, 12) ; 
PDOL(TLINESCLN] # TOTf OBJ) ? 
WRITE( 'TOTAL' J 20 f OBJ J 20) ; 

end; 
procedure sums i 

-Cadd all ITEMs and place values in TLINESCLN1> 
BEGIN 

WITH tlinescln: DO 

BEGIN 

hus :-■ o; 

WIF S« 7 

tot := o; 

IF IPTRlONIL 
THEN BEGIN 

NEXTPTR ;= IPTRJ 
REPEAT 
IF NEXTPTR-". UHOSE = H_OWN THEN HUS S« HUS + NEXTPTR" * AMT 

ELSE WIF := WIF + NEXTPTR"*AMT» 
NEXTPTR := NEXTPTRT*NPTR 
UNTIL NEXTPTR = NIL.; 
TOT := HUS + WIF 
ENDKif> 
ENDKwith> 
ENDi<sums> 

PROCEDURE WHO (PTR J POINTER); 
{assign item to husband or wife}- 
BEGIN 

WITH PTR~ DO 
BEGIN 

G0T0XY<0r 12) ; 

WRITE( 'ASSIGN TO H)USBAND W)IFE '); 

REPEAT 

reai:kch) ; 

UNTIL (CH IN CH' > 'h' 9 'W' 9 ' w ' D ) ; 
IF CH IN C'H'r'h'D THEN WHOSE J == H_OWN 
ELSF WHOSE I* W...OWN; 
ENDKwith> 
END;<who> 

FUNCTION VIEWITEMCPTR X POINTER ) J POINTER; 

-Cdispl3y and edit *3n ITEM then return pointer to next item)- 
VAR ST J string; 

CH : CHAR? 

obj : intstr; 
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BEGIN{viewiteni> 
CLEAR* 

WRITEC 'COMMAND — > <ESC> to continue "IDelete ')? 
WRITEC Change --> N)sme A)mount / )i 
IF NOT SINGLE THEN URITEC W)hose ')? 
WITH PTR" DO 
BEGIN 

VIEWITEM := NPTR? 
G0T0XY<0,4) 9 
WRITE< 'LINE NUMBER ' ) ? 
IF LN < = MAXTLTNE 
THEN WRITE<LN J 2) 

ELSE IF LN O MAXALINE THEN WRITE ( LN-MINAL INE+1 : 2) 

ELSE IF L.N <= MAXBLINE 

THFN WRITE(LN-MINBI. INE-+.1 t 2>? 
WRITELN< ' 'r TITLE SC L.N 1 MO) ? 
G0T0XY<0,6) ? 
URITE(.NAME) ?EEOS? 
G0T0XY<0>8) ? 
CASE WHOSE OF 

H..OWN J WRITEC 'HUSBAND' ) ? 
W_OW.N : WRITEC 'WIFE' ) ? 

T-OWN : WRITEC 'TOTAL' ) ? 
END Kcdue) 
GOTOXY(OilO) ? 
PDOLCAMTi OBJ) 5 
WRITE( 'AMOUNT S OBJ : 12) 5 
REPEAT 
REPEAT 

G0T0XY<77f0) ?READCCH ) ? 

IF CH = CHRC4) -(delete routine} 

THEN BEGIN 

IF TL {if pointer was from TLI NESC LN 3} 

THEN TLINESCLNH. IPTR :« NPTR 
ELSE LASTPTFr .NPTR S : = NPTR? 
EXIT(UIEWITFM) ? 
END? 
UNTIL ( CH IN C'N'i'n'i'WS'wS'A'f'aSCHRtESC)])? 
IF CH IN C ' N ' i ' n ' t ' W ' f ' w ' i ' A ' ? ' a '" 3 

THEN BEGIN {ch«*ntfe & value in ITEM> 
WITH PTR~ DO 
BEGIN 

CASE CH OF 

'N'f'n' ! NAMERC 'NAME' ? PTR~ ♦ NAME ? 10 ) ? 

'A'* 'a' J BEGIN 

QOTOXY(OfIO) ? 
READD0L(9f AMD y 
WRITELN3 
END? 

'W' f 'w' : WHO(PTR) ? 
END?{CASE> 
GOTOXY ( 77 f ) ? {return cursor to command 3 ;i ne> 
END?{WITH> 
END? 
UNTIL CH = CHR(ESC) ? 
END?{wi th> 
TL t= FALSE? {parent of pointer iz no longer TI.INESCLN]> 
LASTPTR :* PTR? 
END{viewitem> ? 
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Unbeatable prices 



Orange Micro 




NEC 8023 DOT MATRIX 






High resolution graphics: 
144x160 dots/inch • Pro- 
portional spacing • Lower 
case descenders • 9 x N 
dot matrix • 8 character 
sizes • 5 unique alphabets 
• Greek character set • 
Graphic symbols ■ 100 cps 
print speed • Bidirectional, 
logic seeking printing • 
Adjustable tractors • Single sheet friction feed • Paper 
empty sensor • Vertical & horizontal tabbing • 
Bidirectional paper feed ■ Bold & underlined print 
NEC 8023 DOT MATRIX (List $795)$ Call 



EPSON MX 80/MX 80 FT 

9x9 dot matrix • Lowercase descenders ■ 80 CPS 
■ Bi-directional, logic seeking • 40, 66, 80,132 columns 
per line • 64 special graphic 
characters • TRS-80 Com- 
patible • Form handling • 
Multi-page printing • 
Adjustable tractors 
MX 80... (List $645)$ Call 
Graftrax-80 Dot Graphics 
Upgrade. . .(List $95) $ Call 
MX 80 FT includes Friction 
Feed (List $745) $ Call 




EPSON MX 70 




Super low-priced dot res- 
olution graphics • 5 x 7 dot 
matrix • User replaceable 
printhead & Top of Form 
MX 70. . . .(List $450)$ Call 



EPSON MX 100 

Same basic features as 
the MX 80 • PLUS friction 
feed for single sheets • 
PLUS 15" wide carriage 
MX 100. . . (List $945)$ Call 



<^A^ 


m% 






C. ITOH STARWRITER 



Daisy Wheel Letter 
Quality 25 CPS (Optional 
45 CPS) • Typewriter quality 
• Centronics parallel * RS 
232 Serial (Optional) - Pro- 
portional spacing • Bi-direc- 
tional • Programmable VFU 
■ Self test • Diablo compatible - Friction feed (Optional 
tractors) • 136 printable columns • Manufactured byTEC 
C. ITOH STARWRITER (List $1525) $ Call 



NEC SPINWRITER 

High Speed Letter Qual- 
ity • 55 CPS • Typewriter 
quality • Bi-directional • 
Plotting & Proportional 
spacing 

77XX RO, Serial/Parallel 
(List $3055) $2575 




QUME 9/45 typewriter quality $ Call 

DIABLO 630 typewriter quality $ Call 




MALIBU 200 

165 cps standard (250 cps optional) • 
Letter quality font • 12 optional fonts - Bidirectional, 
logic seeking • 19x18 dot matrix • Expanded characters 
(2x, 4x) • Dot resolution graphics • Underlining 
MALIBU 200 (List $2995) $ Call 

TELEVIDEO CRT'S 

TVI910, TVI912C, TVI920C, TVI950-Please call toll 
free. Prices are too low to advertise $ Call 



CENTRONICS 739 

With graphics and word 
processing Print Quality * 18 
x 9 dot matrix; suitable for 
word processing ■ Underlin- 
ing • proportional spacing 
• right margin justification 
serif typeface • 80/100 
CPS • 9/ 2 " Pin Feed/Friction 
feed • Reverse Platen 
■ 80/132 columns • Top 
of Form 

CENTRONICS 739-1 (Parallel) (List $955) $Call 

CENTRONICS 739-3 (Serial) * . (List $1045) $815 








.technical expertise. 



The printer specialists. 



ANADEX 

Dot Graphics, Wide Car- 
riage ■ 11 x9 dot matrix; 
lower case descenders • 
Dot resolution graphics • Bi- 
directional, logic seeking 
• Up to 200 CPS • RS 232 
Serial & Parallel ■ Forms 
control • X-ON/X-OFF ■ Up 
to 6 part copy. 
ANADEX 9501/9500 




.(List $1650) $1350 



IDS PAPER TIGERS 

Dot Resolution Graphics, 
quality print, speed 9 wire 
staggered printhead with 
lowercase descenders • 
Over 150 CPS • Bi-direc- 
tional, logic seeking • 8 
character sizes; 80-132 col- 
umns • Adjustable tractors 
• High-resolution dot graph- 
ics • Proportional spacing 
& text justification 

IDS 460G . . (List $1094) $ Call 

IDS560G (List $1394)$ Call 

IDS PRISM COLOR PRINTER (List $1995) $ Call 

INTERFACE EQUIPMENT 

CCS APPLE SERIAL Interface & Cable $150 

ORANGE INTERFACE for Apple II parallel 

interface board & cable $110 

TRS-80 CABLES to keyboard or Exp. Interface... $ Call 

NOVATION D-CAT direct connect modem $ Call 

ATARI, NORTHSTAR printer cables $ Call 

ALL EPSON ACCESSORIES . .$ Call 




THEGRAPPLER 



TM 



APPLE INTERFACE AND CABLE 



The Grappler™ interface 
card is the first to provide 
on-board firmware for Apple 
high resolution dot graph- 
ics. No longer does the user 
need to load clumsy soft- 
ware routines to dump 
screen graphics— it's all in 
a chip. Actually, it's our 
E-PROM, and it is replace- 
able to accommodate the Anadex, Epson MX-70, 80* 
and 100, IDS Paper Tigers, Centronics 739, NEC 8023, 
C. ITOH Prowriter, and future graphic printers. The 
Grappler™ accepts 18 software commands including 
Hi-Res inverse, 90° rotation, double size, and much 
more. Invented by, and available from Orange Micro and 
Orange Micro dealers only. $ Call for price. 

'Requires GRAFTRAX 80 



|)y Orange Micro 
I 





VISIT OUR RETAIL STORES 

If you live in California, or are visiting don't miss our 
two Printer Stores. Expert consultation and know-how 
is available to assist you in getting the best printer for 
the application. We provide live demonstrationsfor a wide 
selection of Printers. 




SHERMAN OAKS, 13604 Ventura Blvd., (213) 501-3486 
ANAHEIM, 3150 E. La Palma, Suitel , (714) 630-3622 
Store Hours: M-F10-6, Sat. 10-4 

At Orange Micro our printer specialists fit the right 
printer to your application. Call us today for free consul- 
tation (and don't forget to ask for your free catalog ). 

Phone orders are WELCOME; same day shipment. Free use of VISA 
and MASTERCARD. COD's accepted. Personal checks require 2 weeks 
to clear. Manufacturers warranty included on all equipment. Prices sub- 
ject to revision. 

CALL FOR FREE CATALOG 

TOLL FREE (800) 854-8275 



HI (714)630-3322. 




Orange micro 

inc. 

31 50 E . La Palma, Suite G , Anaheim, CA 92806 



Circle 259 on inquiry card. 



Copyright ©1981 by Orange Micro, Inc. 



Listing 8 continued: 

BEGIN<edit-tline> 

hsum := 0* 

USUM 5- Or 
WITH TLINESCLN] DO 
BEGIN 

IF IPTR <> NIL <if any ITEMs exist> 
THEN BEGIN 

TL t« TRUE? {parent of pointer xu TLINESCLN3> 
NEXTPTR :« VIEUITEM<IPTR>» <Het fir*t ITEM> 

■Cwhxlfe* an ITEM exists get ii> 
WHILE (NEXTPTR <> NIL) DO NEXTPTR t= VIEWITEM < NEXTPTR > S 
<no ITEM* l»ft> 
ENDKif> 
REPEAT <3dd ITEMs or leave} 

CLEARS 

G0T0XY(0f2)f 
WRITE( 'LINE NUMBER ' ) f 
IF LN <= MAXTLINE 
THEN WRITE(LN J 2) 

ELSE IF LN <= MAXALINE THEN WRITE < LN-MINALINEil J 2) 

ELSE IF LN <= MAXBLINE 

THEN WRITECLN-MINBLINEfl ! 2) J 
WRITELN( ' ' fTITLESCLNDMO) \ 
WRITECDO YOU WANT TO ADD AN ITEM Y/N')> 
REPEAT 

REAJHKEYBOARDfCH) 
UNTIL ( CH IN C'Y' f 'y' f 'N' f'ti'])? 
ELINEJ 
IF CH IN C'N'f'n'] THEN BEGIN 

SUMSKadd the ITEMs and put in TLINECLNII> 
VIEWf-Cdisplaw the contents of TL INESCLN ]> 
EXIT<EDIT_TLINE) \ 
END! 
NEW<PTR)f {begin the addition of & new ITEM} 

IF IPTR « NIL THEN IPTR \= PTR -Cif Its the first ITEM oP TL INESf.LNH} 

ELSE LASTPTR^.NPTR ! = PTRI 
LASTPTR J= PTR J 

WITH PTR" DO -Cbe^ir. actual data entry} 
BEGIN 

NPTR := nil; 
TLNUM :--= LNJ 

NAMER( 'NAME' f PTR" ♦ NAME f 10) \ 
G0T0XY(0f8> \ 

WRITE( 'ENTER AMOUNT ' ) '? 
READD0L(9fAMT) f 
IF SINGLE THEN WHOSE J« H-OWN 
ELSE WH0(PTR)f 
ENDKwith PTR"> 
UNTIL (CH='Q')5 
ENDKwith tl iriesCln]} 
ENDF-Cedit-.lir.es} 

FUNCTION EDIT-WHAT J CHARr 
•{select a schedule to edit> 
VAR CH J CHAR? 

BEGIN 
CLEAR? 

WRITE ('EDIT COMMAND --> A Jschedule A B> schedule B Z)form 1040 ')f 
WRITE (' Dili n ^ status Q)uit ')? 
REPEAT 

READ(CH) 
UNTIL ( CH IN C'A' i 'a' » 'B' »'b'f 'Z' f 'z'» 'F' »'f 'r '&'» 'g'3>* 

Listing 8 continued on page 388 

190 February 1982 © BYTE Publications Inc 



LETTER-PERFECT PRINTER 
DOUBLES AS DATA CRUNCHER, 




Print two ways. . .correspondence quality and high speed data processing. 
Now priced under $2000! 



The new T-1805 dual purpose serial printer uses a unique 
40 x 18 matrix dot pattern for high quality correspondence 
printing; or, flip a switch, it uses a 7 x 9 matrix for high 
speed data processing printing. In the high speed mode, 
it generates reports at time-saving throughput rates 
reaching 200 lines per minute. In the reduced speed 
correspondence mode, its pivoting print head lays down 
overlapping dots to create a letter-perfect character that 
looks like it came from an office typewriter. 

The T-1 805 is the latest evolution in the popular and 
proven T-1 000 series of serial printers. As such, the 



T-1805 offers the same quality construction, high reliabil- 
ity, easeof operation and operator conveniences. Plus, 
for the benefit of the office crew, the T-1 805 is exception- 
ally quiet. Its 53 dbA noise level ranks it as the quietest 
impact printer on the market. 

There's much more to tell, so visit or call your 
Mannesmann Tally sales outlet today. 

Mannesmann Tally, 8301 South 180th Street, Kent, WA 
98031 . Phone (206) 251 -5524. 

Circle 188 on inquiry card. 



Printers for the long run. 

MANNESMANN 
TALLY 















James S. Albns 



BRAINS 



ROBOTICS 






: 



On the leading edge of the current technological revolution, these two books are written by 

modern thinkers who, like the Renaissance sages of an earlier time, venture across the 
boundaries of traditional disciplines to create vivid, detailed studies of humanity's quest for 

self-contained thinking machines. 

In Brains, Behavior, and Robotics, Dr. James Albus demonstrates through an analysis of the 

processing hierarchies of the human brain that in our own heads we find the best model for 

an artificial intelligence computer. He goes on to survey the state of the art of robotics and 

concludes by portraying the social and economic impact of the coming "robot revolution." 

Dr. Ernest W. Kent writes in The Brains of Men and Machines of the complex relationship 

between humans and machines. Drawing on the latest research in physiological psychology, 

he predicts that the more intelligent our machines become, the more they will resemble 

their creators in methods of processing information, storing data, solving problems, and 

even in their very circuitry. 
Complete with extensive bibliographies, both The Brains of Men and Machines and Brains, 
Behavior, and Robotics will fascinate the layman and challenge the professional. 
Circle 410 on inquiry card. 



™)l\M Please send . 



.Brains, Behavior, and Robotics $16.95 
.Brains of Men and Machines $15.95 



Name 






Check Enclosed 


Address 






Bill Visa/ 
Master Card # 


City 


State 


Zip 


Expiration Date 




Free 800/258-5420 



BYTE Books 70 Main Street Peterborough, N.H. 03458 Please add. 75 per book to cover shipping cost. 
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POPULAR. 



Every month Popular 

LumPUTlNu srs-^ 

merits in the world of personal computing — use, equipment, reviews, 
programs, tutorial articles — all in an easy to read style. Have Popular 
Computing delivered to your door! 

SPECIAL CHARTER OFFER! 

□ One year (12 monthly issues) for only $ I 1 .97 . . . that's a $3.03 
saving on the basic rate of $15.00, and a whopping $18.03 saving 
off the newsstand rate for 12 issues. (US only, please.) 

□ Check Enclosed □ Bill me (North America only) 

□ Visa □ MasterCard 

□ Canada and Mexico 
(Charter Offer) 
$13.97 (US Funds) 

□ Foreign Rates (To 
expedite service 
please remit in US 
funds drawn on a US 
bank.) Europe and all 
countries except 
above. One year (12 
issues) surface deliv- 
ery $21.00. 



Signature 




Expires 



Name (please print} 



Street/Apartment Number 



City State/Country 

Please oliow six to eight weeks for processing. Thank you. 



Postal Code 

4222 
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\N THE 

UNITED STATES 



BUSINESS REPLY CARD 

FIRST CLASS PERMIT NO. 45 Martinsville, NJ 



POSTAGE WILL BE PAID BY ADDRESSEE 



POPULAR. 



COMPUTING 

Subscription Department 
P.O. Box 307 
Martinsville, NJ 08836 




AH-HA! 





EUREKA! 



ALL-RIIIGHT 




Introducing 
i i Popular 
Computing/ ' 
the key to 
understanding. 

Now you don't have to be 
a computer professional to 
unlock all the mysteries, 
potential, and pleasures of 
home and small business 
computers. Popular Com- 
puting, the new monthly 
magazine from McGraw- 
Hill, is the key. 

Created in response to 
growing demand for our 
informative quarterly 
onComputingy Popular Com- 
puting explores every 
aspect of personal com- 
puters and their use. All 
reported in easy-to- 
understand nontechnical 
language. 

POPULAR. 



POPULA 

COMPUTING 



Choosing 
YourPopi 
Com, 

What to 
Where u 
Buy ft 

Computet 
YourSmah 
Business 

Asimov 
Reviews Asimov 

Home Computer 
Games 




ii 



The answer to 
Computerphobia, 

Even the most computer- 
unsophisticated reader wil 
find Popular Computing 
interesting and 
stimulating. Every issue 
will contain straight- 
talking product reviews, 



special news briefs, and 
feature articles by famous 
guest contributors (like 
Isaac Asimov). There'll 
even be a helpful glossary 
of computer jargon we 
couldn't avoid using, and 
much, much more. 

Special 

Introductory 

Offer, 

Send in this coupon to- 
day, and take advantage of 
Popular Computings Special 



>> 



Introductory Offer. 
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COMPUTING 

THE KEY TO UNDERSTANDING 

P.O. Box 397, Hancock, NH 03449 








Build an EPROM Emulator 



Eric C. Rehnke 
1067 Jadestone Lane 
Corona, CA 91720 



Remember the last time you 
developed a program, "burned" it in- 
to (stored it in) an EPROM (erasable 
programmable read-only memory), 
and then discovered one or two bugs? 
And then, as a result of fixing one of 
the bugs by burning the EPROM 
again, several more showed up? It's 
happened to me more than once. And 
since it takes quite a bit of time to 
erase and reprogram EPROMS, a 
whole evening can be wasted without 
accomplishing much. After several of 
these frustrating sessions, I decided 
that there had to be a better way. 
After all, aren't computers supposed 
to save time? 

Clearly, a device was needed that 
would "look" like an EPROM to an 
EPROM socket and be quickly ac- 
cessible from the program- 
development system. In this way, 
code could be verified before burning 
it into an EPROM. This becomes 
even more of a necessity if you're 
developing code for a small, 
dedicated controller and don't have 
any means of trying it before pro- 
gramming the EPROM. 

About this time, I saw an ad for a 
Debug Memory Board (DBM-1) from 
Pragmatic Designs of Mountain 



View, California. The DBM-1 was ex- 
actly what I was looking for, but, un- 
fortunately, it was meant to be used 
with an S-100 system. Since my 
system was 6502-based and didn't use 
the S-100 bus (there are a few of us 
out here), I ended up designing my 
own board. I call it an EPROM 
emulator because emulating is what 
it's doing. 

Dual-Port Memory 

The emulator gives my software- 



development system a "window" into 
whatever system the EPROM is nor- 
mally plugged into. It does this bit of 



la 
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Figure 1: Types of programmable memory. Figure la shows the common single-port 
memory, with a single set of data and address buses. Figure lb is a block diagram of 
dual-port memory; it allows access by two separate sets of buses. 
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Percom's DOUBLER II tolerates wide variations in media, drives 



GARLAND, TEXAS — May 22, 1981 
Harold Mauch, president of Percom Data 
Company, announced here today that an im- 
proved version of the Company's innovative 
DOUBLER® adapter, a double-density plug-in 
module for TRS-80* Model I computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
DOUBLER II , so named, permits even great- 
er tolerance in variations among media and 
drives than the previous design. 

Like the original DOUBLER, the DOU- 
BLER II plugs into the drive controller IC 
socket of a TRS-80 Model I Expansion Inter- 
face and permits a user to run ei.ther single- or 
double-density diskettes on a Model I. 

With a DOUBLER II installed, over four 
times more formatted data — as much as 364 
Kbytes — can be stored on one side of a five- 
inch diskette than can be stored using a stan- 
dard Tandy Model I drive system. 

Moreover, a DOUBLER II equips a Model I 
with the hardware required to run Model III 
diskettes. 

(Ed. Note: See "OS-80 S : Bridging the TRS- 
80* software compatibility gap" elsewhere on 
this page.) 

The critical clock-data separation circuitry 
of the DOUBLER II is a proprietary design 
called a ROM -programmed digital phase-lock 
loop data separator. 

According to Mauch, this design is more 
tolerant of differences from diskette to diskette 
and drive to drive, and also provides immunity 
to performance degradation caused by circuit 
component aging . 




Percom DOUBLER II 



Mauch said U A DOUBLER II will operate 
just as reliably two years after it is installed as it 
will two days after installation." 

The digital phase-lock loop also eliminates 
the need for trimmer adjustments typical of 
analog phase-lock loop circuits. 

"You plug in a Percom DOUBLER Hand 
then forget it," he said. 

The DOUBLER II also features a refined 
Write Precompensation circuit that more 
effectively minimizes the phenomena of bit- 
and peak-shifting, a reliability-impairing char- 
acteristic of magnetic data recording. 

The DOUBLER II, which is fully software 
compatible with the previous DOUBLER, is 
supplied with DBLDOS M , a TRSDOS'- 
compatible disk operating system. 

The DOUBLER II sells for $?J>^5 ; includ- 
ing the DBLDOS diskette, y/*!^^' 



Circuit misapplication causes diskette read, format problems. 

High resolution key to reliable data separation 



GARLAND, TEXAS — The Percom 
SEPARATOR® does very well for the Radio 
Shack TRS-80* Model I computer what the 
Tandy disk controller does poorly at best: reli- 
ably separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for- 
mat verification failures and repeated read 
retries. 

CRC ERROR -TRACK LOCKED OUT 

The problem is most severe on high-number 
(high-density) inner file tracks. 

As reported earlier, the clock-data separa- 
tion problem was traced by Percom to misap- 
plication of the internal separator of the 1771 
drive controller IC used in the Model I. 

The Percom Separator substitutes a high- 
resolution digital data separator circuit, one 
which operates at 16 megahertz, for the low- 
resolution one-megahertz circuit of the Tandy 
design. 

Separator circuits that operate at lower 
frequencies — for example, two- or four- 



megahertz — were found by Percom to provide 
only marginally improved performance over 
the original Tandy circuit. 

The Percom solution is a simple adapter that 
plugs into the drive controller of the Expansion 
Interface (EI). 

Not a kit — some vendors supply an un- 
tested separator kit of resistors, ICs and other 
paraphernalia that may be installed by mod- 
ifying the computer — the Percom 
SEPARATOR is a fully assembled, fully tested 
plug-in module. 

Installation involves merely plugging the 
SEPARATOR into the Model I EI disk con- 
troller chip socket, and plugging the controller 
chip into a socket on the SEPARATOR. 

The SEPARATOR, which sells for only 
$29.95, may be purchased from authorized Per- 
com retailers or ordered directly from the fac- 
tory. The factory toll-free order number is 
1-800-527-1222. 

Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Circle 280 on inquiry card. 



Owners of original DOUBLERs may pur- 
chase a DOUBLER II upgrade kit, without the 
disk controller IC, for $30.00. Proof of pur- 
chase of an original DOUBLER is required, 
and each DOUBLER owner may purchase only 
one DOUBLER II at the $30.00 price. 

The Percom DOUBLER II is available from 
authorized Percom retailers, or may be ordered 
direct from the factory. The factory toll-free 
order number is 1-800-527-1222. 

Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Circle 281 on inquiry card. 



All that glitters is not gold 

OS-80 Bridging the TRS-80* 
software compatibility gap 

Compatibility between TRS-80" Model I diskettes and 
the new Model III is about as genuine as a gold-plated lead 
Krugerrand. 

True, Model I TRSDOS ' diskettes can be read on a Model 
III. But first they must be converted and re-recorded for 
Model III operation. 

And you cannot write to a Model 1 TRSDOS 'diskette. 
Not with a Model 111. You cannot add a file. Delete a file. Or 
in any way modify a Model I TRSDOS diskette with a Model 
III computer. 

Furthermore, your converted TRSDOS diskettes cannot 
be converted back for Model I operation. 

TRSDOS is a one-way street. And there's no retreating. 
A point to consider before switching the company's payroll 
to your new Model III. 

Real software compatibility should allow the direct, im- 
mediate interchangeability of Model I and Model III disket- 
tes. No read-only limitations, no conversion/re-recording 
steps and no chance to be left high and dry with Model III 
diskettes that can't be run on a Model I. 

What's the answer? The answer is Percom's OS-80® 
family of TRS-80 disk operating systems. 

OS-80 programs allow direct, immediate interchangeability 
of Model I and Model III diskettes. 

You can run Model I single-density diskettes on a Model 
III; install Percom's plug-in DOUBLER® adapter in your 
Model I, and you «an run double-density Model III diskettes 
on a Model I. 

There's no conversion, no re-recording. 

Slip an OS-80 diskette out of your Model I and insert it 
directly in a Model III. 

And vice-versa. 

Just have the correct OS-80 disk operating system — 
OS-80, OS-80D or OS-80/III — in each computer. 

Moreover, with OS-80 systems, you can add, delete, and 
update files. You can read and write diskettes regardless of the 
system of origin. 

OS-80 is the original Percom TRS-80 DOS for BASIC 
programmers. 

Even OS-80 utilities are written in BASIC. 

OS-80 is the Percom system about which a user wrote, in 
Creative Computing magazine, ". . . the best $30.00 you 
will ever spend. "t 

Requiring only seven Kbytes of memory, OS-80disk oper- 
ating systems reside completely in RAM. There's no need to 
dedicate a drive exclusively for a system diskette. 

And, unlike TRSDOS, you can work at the track sector 
level, defining and controlling data formats — in BASIC — 
to create simple or complex data structures that execute 
more quickly than TRSDOS files. 

The Percom OS-80 DOS supports single-density opera- 
tion of the Model I computer — price is$29.95; the OS-80D 
supports double-density operation of Model I computers 
equipped with a DOUBLER or DOUBLER 11; and, OS-80/ 
III — for the Model III of course — supports both single- and 
double-density operation. OS-80D and OS-80/IH each 
sell for $49.95. Circle 282 on inquiry card. 



PRICES AND SPECIFICATIONS SUBJECTTOCH ANGE WITHOUT NOTICE. PRICES DO NOT INCLUDE HANDLING AN D SHIPPING. 

PERCOM DATA COMPANY, INC. 11220 Pagcmill Road Dallas, Texas 75243 (214) 3407081 

^^Trademark of Percom Data Company, Inc. *TRS-80 and TRSDOS are trademarks of Tandy Corporation which has no relationship to Percom Data Company. '''Creative Computing Magazine, June, 1 980, page 26. 
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CONNECT THRU FLAT CABLE TO EPROM BUFFER/ADAPTER BOARD, FIGURE 3 

Figure 2a: A schematic dia gram of the logic s ection of the EPROM emulator dual-port memory circuit. The 8131 address com- 
parator generates the signal BO ARD SELECT , used to allow either the development system or the EPROM socket access. See figure 
2b for the programmable-memory portion of this circuit. 
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^Whitesmiths, Ltd- 



is now shipping Pascal Compilers 

for 10 (count em ten) different 

operating system families: 



CP/M, CDOS 




RSX-11M, RSTS/E, IAS 




ldris/R11, UNIX/V6, UNIX/V7 




ldris/S68K 
VMS 




UNIX/32V* 

'Available in source form only. 

Idris is a trademark of Whitesmiths, Ltd. ■ UNIX is a trademark of Bell Laboratories ■ CP/M is a trademark of Digital Research ■ RSX-1 1M, RSTS/E, 
RT- 1 1 , and VMS are trademarks of Digital Equipment Corporation ■ VERSAdos is a trademark of Motorola Inc. 

All implementations support the full ISO Pascal (Level 0). All pass the 
Tasmanian Validation Suite with flying colors. And all are free of those tempting 
non-standard extensions-because we added the only extension you need. 

Separate Compilation. 

You can partition your Pascal program into separately maintainable files. 
You can write library functions to add to the extensive set we give you (about 100 
of them). And you can mix in modules written in other languages, like assembler 
(if you must) or C (to preserve portability). 

In fact, C language support comes with every Pascal Compiler we sell. 

Our native Pascal Compilers are only $950, including shipping in the con- 
tinental U.S. Cross Compilers, for most combinations of host system and target 
machine, $1350. Interested? Write or call. 

Distributors: Australia, Fawnray Pty Ltd., Brighton-Le-Sands 522 5574 
Japan, Advance Industries, Chiyoda-ku, Tokyo 03-258-0839 
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 



'Whitesmiths, Ltd: 



P.O. Box 1132 Ansonia Station New York, N.Y. 10023 (212) 799-1200 Telex 645 592 



magic by using dual-port memory. 
This is a block of random-access 
memory that can be accessed from 
two separate system buses (or ports). 
Each port has its own address and 
data bus, and incorporates logic that 
switches control between the two 
ports. 

Since normal programmable 
memory has a single address and data 
bus, it can be called a single-port 
device (see figure la). To turn that 
memory into a two-port device, it is 
necessary to multiplex another data 
and address bus in by adding some 
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switching logic (see figure lb). 

Physically, the EPROM emulator 
consists of a circuit board containing 
the dual-port memory that plugs into 
the microcomputer development- 
system bus (see figure 2), and an um- 
bilical cable that leads out to a buffer 
module and 24-pin header plug (see 
figure 3). The buffer module is 
located as close as possible to the 
24-pin header plug that is installed in 
the EPROM socket because it is used 
to increase the drive capability of the 
signals between the EPROM socket 
and the development system. I 
haven't done any testing to determine 
what the maximum length of the 
cable should be before delays and 
signal degradation cause the system 
to malfunction. Mine worked fine 
with a 3-foot long cable. Therefore, I 
didn't try any other lengths. 

As you may have already guessed, 
the development system hooks into 
one port of the dual-port memory; 
the EPROM socket gets connected to 
the other. 



The development system can read 
from and write to this memory 
through its port without any idea that 
there is anything different about it; it 
appears to be just an ordinary block 
of programmable memory. When- 
ever the development system isn't ac- 
cessing the dual-port memory board, 
control is passed to the address and 
data bus of the EPROM socket. 
Whenever the EPROM socket is ac- 
cessed, data are read just as if they 
were in an EPROM plugged into that 
socket. 

As the schematic diagrams of figure 
2 and figure 3 show, the design is 
straightforward. The 8131 address 
comparator (IC3, figure 2a) can be 
considered the "brains" of the system 
because it switches control back and 
forth between the two ports. When 
AB15 through ABll have the same 
bit pattern as switches SW4 through 
SWO, the BOARD SELECT line from 
pin 9 of the 8131 goes low and several 
things happen simultaneously. The 
74LS245 system data-bus buffer (ICl, 
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Figure 2b: A schematic diagram of the programmable-memory portion of the EPROM emulator dual-port memory circuit. The en- 
tire circuit (figures 2a and 2b) is connected via ribbon cable to the buffer/ adapter board of figure 3. 
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Figure 3: Schematic diagram of the buffer /adapter board. This segment of the emulator system is used to strengthen the drive 
capabilities of the EPROM socket to insure that signals are transmitted through the ribbon cable adequately. 



figure 2a) is enabled, as well as the 
"A" side of the 74LS157 address-line 
multiplexers (which gives control of 
the dual-port memory over to the 
development system), while the 
EPROM data-bus buffer #1 (IC2, 
figure 2a) is disabled. 

The development system is now in 
full control of dual-port memory ac- 
cess. If the EPROM socket tried to 
gain access to the board at the same 
time, the EPROM data-bus buffer #2 
(ICl, figure 3) would be selected. 
However, since the #1 buffer (IC2, 
figure 2a) was deselected, no good 
data would be read. The 74LS32 gate 



on the buffer board (IC4, figure 3) 
makes sure that the #2 buffer doesn't 
get: enabled until the EPROM CE and 
OE signals (pins 20 and 18) from the 
target system are both low. 

Whenever the BOARD SELECT 
line is high, the 74LS245 data-bus 
buffer (ICl, figure 2a) is disabled, 
while the 74LS244 EPROM data-bus 
buffer #1 is enabled, along with the 
"B" side of the 74LS157 address-line 
multiplexers. This gives the EPROM 
socket access to the . dual-port 
memory during the times that the 
development system isn't accessing 
the board. 



Details 

This circuit was designed to reside 
in a 6502-based development system 
and emulate the Intel 2716 EPROM. 
The development system is built 
around the MOS Technology KIM-1 
with hardware expansion accessories 
(48K bytes of memory, an 8-inch 
floppy-disk drive, and a 15-slot 
motherboard) from Hudson Digital 
Electronics (POB 120, Allamuchy, NJ 
07820, (201) 362-6574). The emulator 
was built on a wire-wrap prototyping 
card (also from Hudson) using nor- 
mal digital-construction techniques. 

The EPROM buffer module in 
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Microcomputer Disk 
Techniques 

by Paul Swanson 

Rarely has so much useful in- 
formation been presented as 
clearly and logically as it is in 
Microcomputer Disk Tech- 
niques, The author shows how 
sophisticated methods used on 
larger computers may be im- 
plemented on a personal com- 
puter. Building from a basic 
introduction, Paul Swanson 
goes on to detail random- 
access, sequential, and key 
files, parameter-driven sub- 
routines, and, finally, the art of 
programming itself. This 
volume will help both novices 
and experienced computer users 
squeeze every bit of use out of 
a disk system. 



Microcomputer 
Operating Systems 

by Mark Dahmke 

A uniquely helpful volume, 
Microcomputer Operating Sys- 
tems details the structures and 
capabilities of the operating 
systems that link the computer 
user to the hardware itself. The 
author explains small systems 
and their monitors, larger 
systems with terminals and disk 
storage, and the function of 
command languages. Data and 
memory management, multi- 
processing, user interference, 
multiuser environments, and 
system design are among the 
more specific topics included in 
this comprehensive guide. Two 
particular operating systems — 
CP/M and Unix — are covered 
in appendices. 
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photo 1 is an earlier version designed 
to emulate the 2708 or the TI or Intel 
2716. Since I ended up using only the 
Intel 2716-style part, I eliminated the 
switching feature from the design 
presented here. This simplified the 
circuitry quite a bit. 

A situation may arise where the 
2K-byte dual-port memory board 
may need to reside at a different 
physical address in the development 
system than that of the EPROM 
socket in the target system. In this 
case, the system assembler must be 
able to assemble code that runs at one 
location but actually resides at 
another. 

Say, for example, that the emulator 
resides at C000 hexadecimal in the 
development system, while the 
EPROM socket is located at F800 
hexadecimal in the target system. The 
system assembler must then be able to 
assemble object code to operate from 
the F800 address (so that it can run in 
the target system), but physically 
reside at C000 (so that it can be 
assembled into the emulator). This 
feature is usually called assembly 
with offset. It is included in the 
assembler from Hudson, as well as 
most good assemblers. If your 
assembler doesn't have this feature, 
you may be able to assemble to disk 
(or tape) and reload with an offset. 
Of course, if the emulator is located 
at the same physical address as the 
EPROM socket, you don't have to 
worry about any of these offset prob- 
lems. 

Users of the 6800 system should 
have little difficulty adapting the 
emulator to work with their 
machines. Users of Z80/8080 equip- 
ment will only have to redesign the 
interface to the development-system 
side of the emulator. 

The emulator can easily be expand- 
ed to handle the newer 4K-byte 
EPROMS, with the addition of more 
memory and another multiplexer. 

Another Use for the Emulator 

How would you like a program- 
mable character generator for your 
video board? Just plug the emulator 
into the character-generator socket 
(you may have to modify the connec- 



tion to make it compatible) and load 
your character set into the dual-port 
memory. Anytime the video circuit is 
commanded to display a character, it 
reads the dual-port memory and 
displays the character you have pro- 
grammed. 

I also use the board for loading 
programs into my Rockwell AIM-65, 
Synertek SYM-1, and Apple II com- 



puters. Since the AIM-65 and SYM-1 
only have cassette mass storage, I can 
usually save time and trouble by just 
saving everything on the floppy disks 
in the development system. 

The EPROM emulator has proven 
itself to be a worthwhile addition to' 
my arsenal of system-development 
tools and has paid for itself several 
times over.H 





Photo 1: Close-ups of the parts of the EPROM emulator. The top photo is the early ver- 
sion of the buffer module, with its 24-pin header installed in the EPROM socket of the 
6502-based single-board computer under development (the target system). The bottom 
photo shows the dual-port memory, built on a wire-wrap card. 
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Software Review 



Two Tax Aids 



Aardvark Individual Tax Plan and Howardsoft Tax Preparer 



Mary Jo Kvam 

13 Foliage View 

West Lebanon, NH 03784 



Before I compare two income-tax programs, the 
Individual Tax Plan by Aardvark Software and the Tax 
Preparer by Howard Software, let's take a look at the 
process of creating a tax return. 

Income-tax preparation has three phases that you must 
complete in order to come up with a finished product by 
April 15. 

Phase 1 is record keeping. You must keep records of all 
the necessary tax facts and figures for the year. 

Phase 2 is planning. It involves making certain key 
decisions so that when you fill out the forms and 
schedules, your tax position is optimized. These decisions 
might include whether to file joint or separate returns, 
how much stock to sell to maximize your tax advantage 
on long-term capital gain or loss, whether to use the 
10-year averaging method for lump-sum distributions, 

About the Author 

Mary ]o Kvam has worked for eight years in data processing and is 
currently engaged in consulting and freelance writing. 



At a Glance 

Name 

Individual Tax Plan 

Type 

Income-tax-planning software 

Manufacturer 

Aardvark Software Inc. 
783 North Water Street 
Milwaukee, Wl 53202 
(4 1 4) 289-9988 

Price 

$250 

Format 

Two 5/4 -inch floppy disks— one program and one data disk 

Language Used 

Apple Pascal Language System 

Computer Needed 

Apple II or Apple II Plus with 48K bytes of memory; CP/M System; 
one or more disk drives (DOS 3.3); printer 
(known to work with Anadex 9500 and 9501, Epson MX-80, 
NEC 5530, Okidata 22. most others] 

Documentation 

3-ring binder, 44 pages 

Audience 

Professional tax planners 



and other considerations. 

Phase 3 is the paperwork of actually filling out the tax 
return to be submitted to the IRS. This phase is com- 
pulsory, of course, but your work here will be supported 
and strengthened by the completion of the other two 
noncompulsory phases. 

The two tax programs reviewed here have different 
goals and are aimed at different audiences. The 
Individual Tax Plan will simplify and speed up your 
work in Phase 2. The Tax Preparer will assist you 
through Phase 1 and ease you through Phase 3. Both pro- 
grams run on Apple II disk systems; see the At a Glance 
text boxes for the specific requirements. 

The Aardvark Individual Tax Plan 

The Aardvark Individual Tax Plan (AITP) helps you to 
determine systematically your best tax alternative. You 
enter a variety of income and expense items to create dif- 
ferent tax situations. AITP does the calculations and 
allows you to isolate the tax results attributable to the 



At a Glance 

Name 

Tax Preparer 

Type 

Income-tax record-keeping software for creation of IRS-acceptable 
forms and schedules 

Manufacturer 

Howard Software Services 
6713 Vista Del Mar 
La Jolla, CA 92037 
(714) 454-5079 

Price 

599 

Format 

Two 5 ] A -inch floppy disks— one program and one storage disk 

Language Used 

Applesoft BASIC 

Computer Needed 

Apple II Plus with 48K bytes of memory; one or more disk drives 
(DOS 3.2 or 3.3); printer optional— most parallel-port printers are 
suitable. 

Documentation 

3-ring binder, 22 pages 

Audience 

Individuals and tax professionals 
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Solve 
the Great 

Software 

f 



My 



You spent a lot of 
time searching 
and researching 
to find just the 
right computer. 
But when it comes 
compatible software?^ 
you're stymied. Where do 
you turn? What is the key 
that unlocks the software 
mystery? The answer is ele- 
mentary. It takes a com- 
pany with the expertise and 
research facilities to dis- 
cover and develop a wide 
variety of quality software 
programs — a company 
with a staff of experts who 
understand both software 
and hardware — a company 
that is not only reliable but of- 
fers unique 24-hour services 
and — a company dedi- 
cated to being your software 
company. 

With all these pluses 
there's no mystery as to why 
Westico is so popular with 
knowledgeable software 
buyers. But look! There's more. 

The Westico 24-Hour 
Computer Hotline 
(203) 853-0816 

(300 baud) for detailed pro- 
gram information and quick 
access ordering. 

• A full range of professional 
software. 

• Support for a wide variety of 
CP/M® and other computer 
systems, including: TRS-80 
Model II, Apple, Vector 
Graphic, Cromemco, North 
Star, Micropolis, Ohio Scien- 
tific, Altos, Dynabyte, IBM, 
SuperBrain, Xerox, Zenith 
and more. 




Two new 
solutions 
from Westico 

LEGAL BILLING & 
jn TIMEKEEPING 

~jP The LBS is designed 
for law offices with 
up to 25 attorneys and 35 
timekeepers, including 
paralegals and secre- 
taries. The system distrib- 
utes all Time and Expenses 
to client accounts or des- 
ignated Overhead Ac- 
counts, and produces 
monthly Client Review 
sheets. After any adjust- 
ments it also provides: 
ready-to-mail itemized bills, 
monthly Office Management 
Summary, Aged Receivables 
Report. An Accounts 
List is also built into 
the system. 

Complex 
transactions re- 
cording is re- 
duced to a mini- 
mum because 
the LBS system is 
based on daily 
timesheets pre- 
pared by each 
timekeeper with 
a complete system for cod- 
ing client matters and ex- 
penses. The attorney auditing 
the pre-billing review form 
can choose various predeter- 
mined rates, or bill on re- 
tainer, contingency fee or an 
adjusted basis. 

The Office Management 
Summary provides a finan- 
cial analysis of each attor- 
ney's billings, aging of his ac- 
counts receivable and an 
analysis of the work effort of 
each timekeeper and total 




for the firm. The Accounts List 
summarizes current activity 
and status of each client. 

The LBS is designed so 
that even first-time computer 
operators can install the sys- 
tem without expert helja 
System/ documentation-$895 
Demonstration System-$ 75 
Documentation alone-$ 40 

MICRO-TAX 

Micro-Tax provides in-house 
computerized tax capability 
for the tax practitioner or se- 
rious investor. The system is 
designed to accept informa- 
tion, summarize data, com- 
pute tax and print the returns 
required by the Internal Reve- 
nue Service. The system's im- 
mediate response capability 
gives both tax specialist and 
clients immediate results of 
the computation. 

The system reduces time 
required to complete a return 
while also minimizing the tax 
obligation of the taxpayer 
within the limit of the law. 
Three levels of tax prepara- 
tion systems are 
available: 

Level 1 — 
Uses 23 sched- 
ules and forms, 
handles multiple 
clients, and prints 
IRS approved forms. 
Level 2 — All of 
Level 1 plus six more sched- 
ules and forms, depreciation 
system, state tax interface, in- 
tegrated data base for year 
to year data storage, and 
batch compute and print 
functions. 

Level 3 — All of Level 1 
plus partnership schedules 
and forms. 

State tax computation 
for the following 
states is availa- 
ble at additional 
cost: Arizona, Cal- 
ifornia, Illinois, 
Ohio, Oregon, 
Maryland, New York, 



Utah, Virginia and 

Washington, D.C. 

Other states and municipali- 

tiesarebeing added. 

Prices: 

Level 1 — $250 

Level 2 — $1,000 

Level 3 — $750 

Level 2 plus Level 3 — $1 ,500 

State Tax — Call for prices 

Demonstration system — $75 




4 WAYS TO ORDER 

• Write Westico, Inc., 
25 Van Zant Street, 
NorwalkXT 06855. 

• Call (203) 853-6880. 

• Telex 643-788. 

• Dial-up our24-hourcom- 
purer (300 baud) 

(203) 853-0816. 

COD, MasterCard and VISA ac- 
cepted. 

Prices do not include shipping 
and are subject to change. In CT 
add 7V2% sales tax. All sales final. 
Manual price may be credited to- 
ward purchase of software. 



Dealer inquiries invited, 

Copyright © 1981 Westico, Inc. 
WES-40 



Send for FREE catalog 



WESTICO 

The Software Express Service 

25 Van Zant Street • Norwalk, Connecticut 06855 
(203) 853-6880 • Telex 643-788 



variables entered. By comparing the outcomes, you can 
determine the most advantageous tax situation. 

Step by step, AITP assists you in setting up your tax 
case. You are prompted for the number of alternatives 
you want; the maximum is 5 per file. AITP will then 
prompt you for up to 72 input values (besides spouse 
entries) to be used in determining the tax due (see table 1). 
You need not enter all this data, nor even be prompted 
for all of it. As shortcuts, AITP offers special function 
keys designed to provide freedom of movement through 
the data-entry section. 

Once you've completed the data-entry section, you 
give your file a name and save it. It is now an old file, 
which can easily be reviewed, changed, or deleted. To see 



all of the tax results for a case, the calculations are per- 
formed and the results are displayed on the screen and 
printed as hard copy. You can set up an additional file 
that provides more alternatives for the same case by 
using a different file name. You can create this file from 
scratch or make changes to an existing file and give the 
modified file a new name. 

System Configuration 

AITP requires an Apple II or II Plus with 48K bytes of 
memory and one or more disk drives using either DOS 
3.3 or the Apple Pascal Language system. The disk- 
controller card must be installed in slot 6 and the printer- 
interface card in slot 1. Without the printer-interface card 
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49 


1978 Form 1040, Line 34 


15 


Other Income/Loss — C 




50 


1977 Form 1040, Line 34 


16 


Other Income/Loss — D 




51 


1980 Exemptions 


17 


Adjustments to Income 




52 
53 


1979 Exemptions 
1978 Exemptions 




Deductions 




54 
55 


1977 Exemptions 
1980 Foreign Income 


18 


Medical Insurance Premiums 




56 


1979 Foreign Income 


19 


Medicine and Drugs 




57 


1978 Foreign Income 


20 


Other Medical and Dental Expenses 




58 


1977 Foreign Income 


21 


State Income Taxes Withheld 




59 


Amounts Received Subject to Section 72(m)(5) Penalty 


22 


Estimated State Income-Tax Payments 




60 


Excess Community Income 


23 


Other Taxes 








24 


Interest Expense 






Form 4625— Minimum Tax 


25 


Charitable Contributions— 20% 








26 


Charitable Contributions — 50% 




61 


Tax Preference Items 


27 


Charitable Contributions Carryover — 50% 




62 


Tax on Premature Redemption of Individual Retirement 


28 


Charitable Contributions — 30% (Fair Market Value) 




Bonds 


29 


Charitable Contributions — 30% (Enter Gain 


If 50% Election 


63 


1981 Net Operating Loss Carryover to 1982 




Is Applicable) 




64 


Minimum Tax Deferred from Earlier Years 


30 


Charitable Contribution Carryover — 30% 








31 


Casualty Loss 






Form 4726— Maximum Tax 


32 


Miscellaneous Deductions — A 








33 


Miscellaneous Deductions — B 

Additonal Taxes 




65 


Personal Service Net Income 

Form 6251— Alternative Minimum Tax 


34 


Form 5405 




66 


Foreign Tax Credit Adjusted for Alternative Minimum Tax 


35 


Forms 4970, 4972, 5544, and Section 72(m)(5) Penalty Tax 




Calculation 








67 


Other Credits Allowed Against Alternative Minimum Tax 




Credits 






Form 4972 — 10 Year Avg. Method 


36 


Political/Elderly/Child Care/Residential Energy Credits 






37 


Investment Credit 




68 


Capital Gain Portion of Lump-Sum Distributions 


38 


Foreign Tax Credit 




69 


Ordinary Income Portion of Lump-Sum Distributions 


39 


WIN Credit 




70 


Current Actuarial Value of Annuity 


40 


Jobs Credit 




71 
72 


Exclusion 

Federal Estate Tax Attributable to Lump-Sum Distribution 


Table 1: A list of the 72 input values used in 


Aardvark's Individual Tax Plan to determine the income tax due. 
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The Performance 
Leader .... Model 925 



-..---•---»-» 



Non-Glare Green Screen 

Tilt and Swivel 

Protected Fields 

-8x10 Character 
Resolution 

Visual Attributes 

Code Compatible 

with 912/920 and 

910/9501eleVideo 

Products 

RS232C Printer Port 

25th Status /User Line 

Time of Day 

Character Sets 

(Spanish, German, 

French, English) 




Now you can have it all with 
TfeleVideo's new 925. Code compatible 
with our 910 and 950 terminals, the 
925, with its 6502 microprocessor- 
based control board can emulate our 
912/920 models while operating at 
speeds up to 19.2K baud This allows 
you to grow within theTeleVideo 
family of terminals, from the conver- 
sational to the smart. 

The 925, a modular designed unit 
that uses the same power supply, 
monitor, and keyboard as the rest of 
TeleVideo's family, has built-in proven 
reliability and quality from begin- 
ning to end.TfeleVideo!s P31 non- 
glare, tiltable, green screen and 
detached selectric style keyboard 
make the 925 a comfortable, low 
stress terminal to use. 

They offer you options; we give 
you standard features like RS232 
printer port, X-on/X-off control, 22 
function keys, user line, 25th status 
line with setup mode, local duplex 
edit modes, and many more. 

Nationwide service is available 
from General Electric Company 
Instrwnentation and Communication 
Equipment Service Centers. 

ContactTeleVideo today for 
information on the Performance 
Leader, the 925! 



TfeteVided 

TeleVideo Systems, Inc. 



Vvenue, Sunnyvale, CA 94086 
; 800/538-8725 (toll-free outside California) 



c Value Leaders 



NEW YORK/NEW JERSEY Morris Plains (201) 267-8805 • TEXAS Dallas (214) 980-9978 

ILLINOIS BloomingdaIe(312) 351-9350 • GEORGIA Atlanta (404) 255-9338 

EUROPE London 44-9905-6464 



in slot 1, AITP will not run. I have no printer at home, so 
I used a modem card in slot 1 and that worked fine. Aard- 
vark claims that the Individual Tax Plan will interface 
successfully with most standard printers. A minor hard- 
ware modification may be necessary for printers that use 
the Centronics Parallel Card. 

If you have a one-drive system, you will need to make 
extra copies of the program disk. All of your tax plan 
cases will be saved on these disks, and Aardvark esti- 
mates that between 20 and 30 tax-plan files can be saved 
on each disk. With a two-drive system you will need to 
make extra copies of the data disk, as well as a backup of 
the program disk. Aardvark estimates that between 50 
and 75 tax-plan files can be saved on each data disk. 

Documentation 

The documentaton for AITP is well packaged in a 
44-page, 3-ring binder. The sheets are printed on one side 
only, making them good for notes. The documentation is 
easy to follow, complete, and concise. I had only to skim 
through the binder once to become familiar with the lay- 
out and feel comfortable with it as a tool. 

The documentation has six sections. First, an introduc- 
tion gives an overview of the program, hardware require- 
ments, etc. The second section teaches you how to use 
AITP by walking you through two different sample 
cases. I found this section really helped me become com- 
fortable with the software. It's a kind of "blind faith" 
approach, because you are setting up cases without 
knowing a lot about the software, but it works. The third 
section explains the screen menus, what every choice on 
every menu will do, and how the menus fit together. Sec- 
tion four describes the auto-entry keys and special func- 
tion keys, which provide unique shortcuts for entering 
tax data. The fifth section defines the 72 tax inputs, and 
the appendixes give input work sheets and illustrations of 
the inputs and printouts of the two sample cases from sec- 
tion two. Everthing you need to run AITP is included in 
the documentation. If it weren't for a few minor errors, I 
would have rated it excellent. 

Using the Program 

For the most part, AITP is a pleasure to use. The 
hierarchical menu structure is easy to use and under- 
stand. Even during my first session of entering new cases 
and revising old ones, I knew where I was in relation to 
the overall program. AITP's error handling is well 
designed. The program will not crash when given im- 
proper input values; it simply refuses to accept them. 
Screen management is well done too. The screens are 
crisp and clear, and when there are separate sections on 
the same screen, they are well partitioned. 

AITP could be improved a bit in a few areas. Some 
menu choices don't really make sense for certain process- 
ing paths. When selected, such choices may temporarily 
cause a slightly jumbled display. This flaw might have 
been remedied by tailoring the menus to the processing 
paths. And why prompt for spouse information in cases 



involving single taxpayers? This situation causes no real 
harm, but if you're not married you must hit the F (For- 
ward) key a bit more often. 

According to Aardvark, this version of AITP will have 
been superseded by the time this review is published. The 
new version will reflect the new tax law and include 
adjustments for tax revisions through 1986. One of the 
enhancements that the new version will include is a pro- 
jection capability, so you will be able to determine future 
tax consequences. You will be able to see the results of 
your tax planning for the base year plus the next four 
years. 

Also, at an additional cost, you can obtain software 
designed for state tax planning. Only selected states are 
available (contact Aardvark for details). Note that the 
Aardvark Individual Tax Plan is now available to run on 
CP/M-based microcomputers. 

The Howardsof t Tax Preparer 

The Howardsoft Tax Preparer (HTP) actually prepares 
the forms and schedules that comprise the tax return. You 
enter information for your tax return just as you have 
always done, but you only need to enter information 
once. Repetitious inputs and complex procedures are 
eliminated. HTP takes care of all calculations, and the 
results are reflected on all lines of all forms where they 
are needed. An itemization feature allows HTP to be used 
for tax record keeping throughout the year in preparation 
for the next filing deadline. 

The Process 

Howardsoft suggests using the 1040 income-tax form 
as a guide for structuring your data entry. To create a 
new tax return, you give your return a name and select 
the 1040 as the form (file) you want to fill out. You enter 
data until you reach a line that requires a result from a 
yet uncompleted form or schedule. At this point, you 
must go to the end of the 1040 form. You can do this by 
scrolling or by exiting at the end of a section. After you 
save the interim results of the 1040, you select the form or 
schedule that you must complete before continuing with 
the 1040. Once that form or schedule is completed, you 
save those results and return to the 1040 form you started 
by requesting it by file name. This process continues until 
the 1040 and all other applicable forms and schedules are 
finished. 

Granted, this may not be the fastest way to complete 
your tax return, but I agree with Howardsoft that it is the 
most foolproof. Revisions to any form or schedule can be 
made easily; however, every time you make an adjust- 
ment to a form or schedule, you must scroll through 
every other form or schedule that uses that data to ensure 
proper updating. 

HTP creates printed versions of all of the forms and 
schedules that it handles, and, except for the 1040 form, 
these can be filed directly with the IRS. Preprinted 1040 
forms must be used to meet IRS requirements, and HTP 
will print directly on the preprinted forms. 
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The Manager Series* from Microsoft 

turns a personal computer into 

an executive toolbox. 



Better management tools. The 

Manager Series from Microsoft 
turns an inexpensive personal 
computer into an executive's 
toolbox. Not a computer program- 
mer's toolbox. An executive toolbox. 
Computerized management tools for 
non-computer people. 
Time, people, projects. The Series 
is a system of software tools that 
work together to help you plan, organize 
schedule and record your business and 
personal affairs. Time Manager/ Project Manager 
and Personnel Manager* are the first packages in 
the Series. 

Write it once. All programs in the Manager Series allow 
you to transfer information between programs. That 
means you can enter information in one program and 
transfer it for management by another. 

Time Manager. The key. Time Manager helps you 
manage your personal time, appointments and priorities. 
It can also help you manage expenses, costs and job 
schedules. Or, keep a running tally of costs and hours by 
day, week, month or year. And Time Manager can act as 
an "executive" to manage other programs in the Series. 
Project Manager. Describe the components of a 
project to Project Manager. It will create timing, task and 
resource charts to help you focus on critical tasks. Change 
one piece of information and Project Manager will 




recalculate the entire project Project 
Manager even flags overcommitted 
personnel resources. 
Personnel Manager. Manage 
information about people, companies, 
customers or prospects. From names 
and addresses to skills, position, and 
characteristics. Personnel Manager lets 
you enter any kind of people-related 
information. Then, organize and retrieve 
it almost any way you want. 
Management software. Even if 
you've never used a computer 
before, you should be able to productively 
. use the Manager Series in a very short time. 
And, when you've learned to use one in the Series, 
you've virtually learned them all. 

Seeing is believing. Ask your local computer store for 
a demonstration of the Manager Series. It's a series of 
management tools that could be your best reason to own 
a personal computer. 

'Trademarks of The Image Producers, Inc. 




CONSUMERS PRODUCTS 



A Division of Microsoft Inc. 
10700 Northup Way • Bellevue, WA 98004 
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System Requirements 

HTP requires an Apple II Plus with 48K bytes of 
memory and one or two disk drives using DOS 3.2 or 
DOS 3.3. You'll need a printer to prepare the hard copy 
forms and schedules. Howard Software informs me that 
HTP will interface successfully with most standard 
printers. I used an Integral Data Systems 460G with 
satisfactory results. 

The HTP package contains two disks — a program disk 
and a storage disk. If you have a one-drive system, your 
storage disk will need to contain label files in order to 
avoid the inconvenience of frequent switching between 
the program disk and the storage disk. A label-copying 
program is provided as part of HTP. The switching of 
disks then becomes minimal. In the case of a two-drive 
system, Howardsoft estimates that the storage disk can 
hold between 7 and 15 extensive returns. 

Documentation 

The documentation for HTP is in an attractive, durable 
package, but its content is only in the fair-to-average 
range. The documentation provides the information you 
will need to run HTP properly, but it does not make a 
very useful reference tool. It is unclear and did not help 
me much in seeing the whole picture. The manual is split 
into seven separate chapters, but the material is presented 
in such a way that I rarely knew where to turn for an 
answer. 

The manual is also a bit sparse — for example, a few 
more forms and schedules in the appendix would have 
been a great help. And the documentation should do 
more than just tell you how to look at the sample case on 
the program disk. It should contain a walk-through for 
setting up a sample return from beginning to end. As it 
stands, the documentation needs rewriting to become a 
worthwhile resource. 

Using the Program 

HTP is not the easiest program to use. To some extent, 
this shortcoming can be traced back to the design of the 
software, but another reason for the program's complex- 
ity is that HTP undertakes quite a bit. The software 
allows you to enter tax data in its rawest and most 
familiar form, eliminates duplication of input, performs 
all calculations, and prints out forms and schedules ac- 
ceptable to the IRS. 

I discovered a flaw in HTP that could cause the tax 
return to be incorrect. The problem concerns capital 
gains distributions. The amount is entered on Schedule B, 
but HTP does not automatically carry this figure over to 
Form 1040 or to Schedule D. You must enter it again 
manually on either Form 1040 or Schedule D to properly 
compute your tax return. I did not hit upon any other 
critical problems, but the depreciation section was con- 
fusing and in need of improvement. 

HTP could use quite a bit of tailoring. For example, 
when data for a new tax return are being entered, you 
face the same routine used for changing data on an 



existing return. Every entry must be input as if it were 
changing old data. This means extra steps for each new 
entry, a time-consuming process. An adjusted routine for 
new cases is needed. 

Some other refinements are also necessary. HTP lets 
you exit from a form or schedule by entering an "N" at 
the end of a section. Since you are apt to be going back 
and forth between various forms and schedules, this 
exiting capability should also be made available at those 
points where it is necessary to switch to another form or 
schedule. Also, the scrolling method for updating is 
cumbersome. 

HTP screen management needs some work; more often 
than not, the screen seems cluttered. I would sacrifice the 
flashing statements and inverse displays for the clarity 
that some open space would provide. 

A good feature of the printing routine is that you can 
enter as many returns as you want and then walk away 
after you get it going. You'll appreciate this when you're 
running off a few forms and schedules at the same time. 

By the time this review is published, HTP will have 
been substantially upgraded, and many of the weak spots 
will have been corrected, according to Howardsoft. For 
example, the problem with capital gains distribution 
should be remedied, and Howardsoft plans to replace the 
scrolling update method with an automatic update 
method and improve the documentation. Some general 
software refining should be evident and a tax-planning 
facility should be added. In addition, Howardsoft will be 
offering separate interrelated software for preparing the 
state income-tax return for certain states. 

Comparisons 

Neither Aardvark nor Howardsoft provides a warranty 
on the results of its software. This means the IRS will 
hold you responsible for inaccuracies, not the software 
houses. 

AITP stores uncalculated results. The calculated results 
are not filed on the disk, but are printed directly from 
memory, which ensures that the results are consistent 
with the input. In HTP, calculation results are filed on the 
disk and all printing is done directly from the disk. Thus, 
it is possible to change an input and then print an incor- 
rect form because the calculations are based on the old 
input. The HTP documentation warns against this possi- 
bility. 

The only way to exit from AITP is to shut off your 
Apple II. You cannot use Apple system commands or do 
anything else while you're running AITP. HTP, written 
in Applesoft BASIC, can be terminated to return control 
of your Apple II to you. You can use Apple system com- 
mands and modify the program if you want. 

AITP requires organizational work before you can 
actually input data, and the bulk of the tax calculations 
must also be done prior to inputting data. The nonprofes- 
sional tax planner may have difficulty in deciding which 
figures should be included as part of which inputs. On the 
other hand, nonprofessional tax preparers will not find 



210 February 1982 © BYTE Publications Inc 



Circle 356 on inquiry card. 



The Logo Language is Here 

for the Apple II 



TO SQUIRRL :RNGLE ^DISTANCE 

IF °:DISTflNCE > 200 THEN STOP 

FORUARD ^DISTANCE 

RIGHT JANGLE 

SQUIRRL :RNGLE DISTANCE + 3 
END 



Terrapin, the Turtle Company, brings you the 
Terrapin Logo Language for the Apple II with 
Turtle graphics, now ready for immediate 
delivery. 

The Terrapin Logo language is a sophisticated 
and powerful language that is easy for anyone 
to use. Although originally intended for 
children, the Logo language is one that the 
most advanced programmers will enjoy using 
too. It includes many features common to 
artificial intelligence research languages 
permitting programs of great power to be 
"written quickly and easily. Writing comparable 
programs in other languages is usually much 
more difficult and time consuming. 

The Turtle graphics is fun and easy. -With 
simple commands such as FORWARD, RIGHT, 
and PENUP you can draw in six hi-res colors. In 
just a few short sessions you can learn to create 
figures more complex than the one above 
whether you know how to program or not. 

But the Terrapin Logo language is more than 
just a graphics language. It supports: 

■ list structure, allowing easy manipulation of 
words (strings) and lists 

■ user defined procedures which can be used 
exactly as if they were part of the language. 

■ fully integrated screen editor for procedures 
and text 

■ floating point and integer arithmetic 

■ a total of 120 primitives (commands) including 
30 graphics commands 

■ recursion 

■ assembly-language interface capability 




SQUIRRL 123 1 



The Terrapin Logo language was developed 
by the Artificial Intelligence lab at the 
Massachusetts Institute of Technology. 
Terrapin is now authorized by MIT to dis- 
tribute the results of its 12 years of research to 
you. To provide quality support for the 
language, Terrapin has assembled a team 
that includes two of the three authors who 
developed the Logo language for the Apple II 
at MIT, as well as Dr. Feurzeig, the originator 
of the Logo language. 

Every copy of the Terrapin Logo language 
comes with complete documentation. To run 
the language, a 48K Apple II with a 16K RAM 
card or a language card, and one disk drive' 
is required. 

Terrapin also offers the robot Turtle, and the 
following books: Turtle Geometry, Special 
Technology lor Special Children, Mindstorms, 
Katie & the Computer, and Apple Logo from 
Byte Books. 

Suggested retail price: $149.95 

To order or for more information, call or write: 



Terrapin, Inc. 

678 Massachusetts Avenue 
Cambridge, MA 02139 
(617) 492-8816 



"Logo" trademark under license from Bolt, Beranek & Newman, Inc. 



Form 


Description 


Form 1040 


U.S. Individual Income Tax Return 


Schedule A 


Itemized Deductions 


Schedule B 


Interest and Dividend Income 


Schedule C 


Profit (or Loss) from Business or Profession 


Schedule D 


Capital Gains and Losses 


Schedule E 


Supplemental Income Schedule 


Schedule F 


Farm Income and Expenses 


Schedule G 


Income Averaging 


Schedule R&Rp 


Credit for Elderly 


Schedule SE 


Computation of Social Security Self- 




Employment Tax 


Schedule TC 


Tax Computation Schedule 


Form 2106 


Employee Business Expenses 


Form 3468 


Computation of Investment Credit 


Form 4562 


Depreciation 


Form 4726 


Maximum Tax on Personal-Service Income 


Form 4797 


Supplemental Schedule of Gains and Losses 


Form 5695 


Energy Credits 


Form 2210 


Underpayment of Estimated Tax by 




Individuals 


These additional forms are offered in a special supplement 


for those who n 


eed them. 


Form 2119 


Sale or Exchange of Principal Residence 


Form 4625 


Completion of Minimum Tax — Individuals 


Form 6251 


Alternative Minimum Tax Computation 


Table 2: A list 


of all the forms and schedules handled by 


Howardsoft' s Tax Preparer. 



HTP above their level of tax expertise. Inputs need no 
prior handling if you use the itemization routine, and you 
make entries as if you were manually completing the 
return. There is nothing extra to be concerned about and 
a lot of the bother is taken away. (See table 2 for the 
forms and schedules which HTP emulates and prints 
out.) 



Both Aardvark and Howardsoft offer updated soft- 
ware to reflect necessary revisions due to changing tax 
laws. Aardvark makes new versions available to its users 
within weeks of the passing of tax legislation. Howard- 
soft publishes its software revisions in January of the next 
year, because the IRS does not publish the final versions 
of its new forms and schedules until the end of the calen- 
dar year. Both software houses offer these revisions to 
their customers at a fraction of the cost of the original 
software. Aardvark and Howardsoft are also periodically 
expanding and enhancing their software at a reasonable 
cost. 

Conclusions 

• Neither Aardvark's Individual Tax Plan nor Howard- 
soft's Tax Preparer is for the novice. AITP is clearly 
aimed for use by the tax professional. HTP can be worth- 
while for the nonprofessional as well as the professional, 
but it does require some tax knowledge. 
•AITP is a polished product. It is well structured, clear 
in its documentation, and easy to use. HTP is an 
ambitious product, but some refinements would make it 
easier to use. 

•AITP and HTP perform as advertised, and the print- 
outs produced are in accordance with the documentation. 
•AITP is tax-planning software. HTP does tax record 
keeping and prepares and prints the tax return. The two 
programs are not in direct competition. Together they 
include all phases of tax preparations 
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The Economic Recovery Tax Act of 1981, signed 
into law by President Reagan on August 13, 1981, pro- 
vides the largest tax reduction in our nation's history. 
We will focus on the tax breaks the new law provides 
to individuals using computer systems in their trade or 
business. 

One of the major objectives of the Tax Act of 1981 
was to encourage companies to invest in capital equip- 
ment (such as new computer systems) by simplifying 
and speeding up the depreciation of equipment and by 
providing a research and development (R&D) tax 



credit. Some new business deductions became effective 
retroactively to January 1, 1981. The R&D tax credit 
went into effect July 1, 1981. 

Business Deductions 

The new tax law simplifies the method for com- 
puting depreciation on equipment, such as computers 
used in your business. Effective January 1, 1981 (this 
tax year!) you may use the new Accelerated Cost 
Recovery System (ACRS) to compute the amount of 
depreciation you can take each year. For computer 
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STOP 

SOFTWARE 

FAILURES 



Using a micro in a product sounds easy... 
One piece of software can make the difference 
between success and failure. 



What do you do when the software 
doesn't work? Over the years, we have 
seen many good products fail, either 
before or after they reached the market, 
because the microprocessor software 
did not do its job. 

WHAT WENT WRONG? 

Many of the failures occurred because 
the people programming the micro did 
not know howto organize a large control 
program. Those responsible for the pro- 
duct implementation were wizards at 
hardware design and had easily coded 
small micro control programs before. 
But the programming techniques that 
worked for less than 2K bytes of code 
simply fell apart as the program grew 
beyond 4K bytes. 

Unfortunately, the loops and tests and 
flags that work so well for a small pro- 
gram get out of control very rapidly as the 
program grows. Pretty soon, some of the 
things the program must do are not 
being done fast enough. The code gets 
too complicated, difficult to modify and 
unreliable. The result: another software 
failure! 

Fortunately, these problems can be 
avoided by using a program manager. 
You can divide your complex control pro- 
gram into a number of separate, more 
manageable programs, called tasks, 
each designed to do one job. For exam- 
ple, a Keyboard Task might handle user 
input; a Printer Task might generate re- 
ports. Each task can be written and tested 
separately and then combined to form a 
reliable, finished system. 

The program manager, called a multi- 
tasking executive, supervises the orderly 
execution of these tasks, assuring that 
the most im portant jobs always get done 
first. Tasks appear to be executing simul- 
taneously. It's almost like having a separ- 
ate CPU for each task! 



That is why professional software des- 
igners are now turning to AMX as the 
starting point for their product and sys- 
tem designs. They know that AMX will 
shield them from the difficulties of mana- 
ging the micro, freeing them to concen- 
trate on their application. 




AMX is ourmultitaskingexecutivefor 

the 8080, 8085, Z80 and 6809 proces- 
sors. We're rather proud of it. We made 
AMX compact, very fast.andROMableto 
meet our own application needs. Even 
though the AMX nucleus is less than 
1400 bytes in size, it features multiple 
task priorities, intertask message pas- 
sing with priority queuing, external event 
synchronization, and interval timing with 
32-bit precision. Each feature is clearly 
explained in the AMX ReferenceManual. 

RELIABILITY BUILT IN 

We don't know anyone who can write 
an executive without errors, so we 
thoroughly tested AMX in real applica- 
tions before ever offering it as a product. 
That is why not one system malfunction 
has ever been attributed to AMX. That 
kind of reliability just isn't an accident. 

HARDWARE INDEPENDENCE 

AMX does not require a particular 
hardware configuration. Of course, it 
does need a microprocessor, but even 
there we offer you a choice. You control 
your environment. You pick the I/O 
method. You decide the most optimum 
interrupt service technique for yoursys- 
tem. AMX will support your choice. 



CP/Misa trademark of Digital Research Corp.; FLEX is a trademark of Technical Systems Consultants, lnc.;Z80is a trademark ofZilogCorp. 



High level language interface modules 
are available separately to allow AMX to 
be used with most popular program- 
ming languages including PASCAL, C, 
PL/M and FORTRAN. Of course, you can 
also code in assembly language if 
required. 

Users of the CP/M and FLEX Opera- 
ting Systems can utilize our AMX inter- 
face modules to access information on 
diskette in real time. 

COMPLETE DOCUMENTATION 

AMX can be judged by the quality of 
our documentation. The positive re- 
sponse from our users has exceeded 
our expectations. Our manuals are es- 
pecially valuable to those just being 
introduced to real-time multitasking. 
More experienced users will appreciate 
the fact that we deliver AMX source on 
diskette to permit AMX to be moved to 
the software development system of 
your choice. 

HOW TO ORDER 

A specification sheet and price list are 
available, free. Your check or money 
order for $75 will purchase the AMX Ref- 
erence Manual for immediate evaluation 
(specify 8080, 8085,Z80or6809 proces- 
sor). Add $25 for postage and handling 
outside USA and Canada. The standard 
AMX Multitasking Executive package, 
including source code, is available for 
$800 after signing our liberal license 
agreement. 

AMX is the choice of professionals the 
world over. Make it yours, today. 



KADAK Products Ltd. 

1847 West Broadway Avenue 
Vancouver, B.C., Canada V6J 1Y5 
Telephone (604) 734-2796 
Telex 04-55670 
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equipment purchased in 1981 the applicable recovery 
percentages are: 



Year 1 


15% 


Year 2 


22% 


Year 3 


21% 


Year 4 


21% 


Year 5 


21% 



For example, if you purchased a computer in 
November 1981 for $5000 you can depreciate $750 
($5000 X 0.15) in 1981. You can also get an invest- 
ment tax credit of 10 percent ($500) on the purchase of 
the computer. (It is interesting to note that the so- 
called "half-year" convention works to the advantage 
of the taxpayer who buys a computer near the end of 
1981. He gets the entire tax deduction and tax credit, 
although the computer will be used for only a short 
time in 1981.) 

You do not have to use the new ACRS to compute 
depreciation. You still have the option of computing 
depreciation using the straight-line method. 

The Tax Act did repeal one tax break- : -the first-year 
extra depreciation allowance of 20 percent of the cost 
of the equipment. Equipment that you purchased prior 
to January 1, 1981 should be depreciated using the 
same rules that were in effect before the new law. 

Hardware and software developers should take note 
that R&D equipment that they purchased after 
January 1, 1981 receives special treatment. They get a 
special tax break that allows them to depreciate R&D 
equipment over a three-year period. The applicable 
recovery percentages are: 

Yearl 25% 
Year 2 38% 
Year 3 37% 

Beginning in 1982, owners of computers (or any 
capital equipment) will have the option of deducting 
up to $5000 for hardware and software purchases 
made in 1982. This tax break will have the very 
positive effect of encouraging those budding software 
and hardware entrepreneurs who work full time and 
have plenty of W-2 income to purchase a computer 
system to start their own businesses. This break should 
be very important to developers of software for the 
new IBM Personal Computer. 

Research and Development Tax Credit 

Another perhaps more significant new tax break for 
software and hardware developers is the Research and 
Development Tax Credit, which retroactively went 
into effect July 1, 1981. You won't find too much 
about this credit in your new 1040 instruction manual 
from the IRS, but a new Form 6765 — Credit for In- 
creasing Research Activities — will help you on lonely 
nights around April 15, 1982. 

The R&D Tax Credit applies if you are launching a 
new computer product or significantly improving an 



existing computer product and you are having addi- 
tional R&D expenses as compared to the last three 
years. You can get a tax credit of 25 percent of the in- 
crease in R&D expense. You will also have the option 
of taking all of the R&D expense in one year. 

For example, let's assume that you have a software 
business and that between July 1, 1981 and December 
31, 1981 you spent $15,000 developing a new com- 
puter product, such as a new mailing-list program or 
an improved electronic spreadsheet. Also assume that 
you spent $10,000 on R&D between July 1, 1980 and 
December 31, 1980. Then, if your business is a sole 
proprietorship you can take the $15,000 as a business 
expense on Schedule C and you can take a tax credit of 
$1250 (25 percent of the $5000 R&D increase) as an 
R&D Tax Credit on form 1040. 

The R&D Tax Credit is of less value to companies 
that have had little R&D expense in prior years. For 
example, the R&D Tax Credit for a new business is 
only 12.5 percent of R&D expenses. 

New Penalties 

One final comment on the depreciation and R&D 
tax credits that we have outlined above. They can be 
used only if you are using your computer in a trade or 
business. This can be a part-time business, but it can- 
not be a hobby! 

The Tax Act of 1981 also contains additional 
penalties for taxpayers who file false information, are 
negligent in their underpayment of taxes, or "pad" or 
overstate certain deductions. For example, if you 
underpay your tax because you took too large a 
deduction for depreciation, you will have to pay a 
special penalty. Furthermore, interest payments on 
money you owe the IRS will accumulate at the prime 
rate of 20 percent established on October 15, 1981. 
Clearly it is in your best interest to select a competent 
and honest tax adviser to help you prepare your tax 
return! 

Conclusion 

The Tax Act of 1981 should have a very positive 
effect on the growth of the computer industry. The 
Tax Act provides incentives for business to purchase 
computers, and, perhaps most important, it encour- 
ages the development of the "cottage industry" of soft- 
ware developers by providing them with R&D tax 
credits. ■ 
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...WITH A FULL HOUSE OF 5 Vi" DRIVES 



Micro-Set has three disk drives and two 
controllers so you can configure your Apple II™ or 
Apple II Plus™ system to lit your individual budget 
and performance requirements. 

THE FIRST ACE— A2 

The new A2 is the price/compatibility substitute 
for the Disk II™ intended as the second drive on 
an existing controller, or as a lull A2 subsystem. 
The A2 dnve or A2 subsystem is an ideal choice 
when the drives will be primarily used for 
entertainment or prepackaged software programs. 
THE SECOND ACE— A40 

The A40 Is a price/performance alternative to the 
Disk ii. With 40 tracks, you get an additional 20K 
bytes, and faster track-to-track access, The A40 is 
intended for use in dedicated DOS, CP/M and 
Pascal applications, and as a companion drive for 
the A70.The A40 is Micro-Scfs most cost-effective 



disk subsystem for the Apple lis. 

THE THIRD ACE— A70 

The A70 is the price/capacity alternative. 
At over a quarter million bytes per drive, the A70 
has the capacity of two Disk lis or an eight-inch 
floppy but costs oniy slightly more than a single 
Disk II. One A70 supports a DOS file as large as 
270K, a CP/M file up to 254K, and 560 blocks 
in Pascal. 

THE PAIR— MICRO-SCrS CONTROLLERS 

The A2 comes with a unique new controller. 
This controller supports any combination of A2s or 
Disk lis, you have complete flexibility. 

Tne A40 and A70 share a common controller. 
Mix A40s and A70s in any fashion, one A40 witn 
one A70, two A40s or two A70s— all on the 
same controller. 

You can have a Disk II or A2 controller with 



Disk II or A2 drives and still add an A40 or A70 
subsystem. That's full system-level compatibility. 
THE PAT HAND 

Versatility, reliability, capability are assured 
when choosing Micro-Sci. Pick the drive, pick the 
controller, pick the capacity and function. Whatever 
your need, DOS 3.2, 3.3, Pascal, CP/M, games or 
pre-packaged software, Micro-Sci has the drive. 
Start wherever you choose with the knowledge 
that you can expand without concern. All Micro-Sci 
products are backed by a full 120-day warranty 
(parts and labor). 

Our complete line of Apple compatible products 
makes us the dealer's choice. We're always looking 
for good dealers. 
International dealer inquiries: 
International Markets Co., Telex: 69-6191. 
TELEX CO LSA 



//-SCI 



MICRO-SCI 

17742 IRVINE BOULEVARD -SUITE 205 .TUSTIN, CALIFORNIA 92680 .714/731-9461 .TELEX: 910-346-6739 

MICRO-SCI IS A DIVISION OF STANDUN CONTROLS, INC. 
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Book Reviews 



Beyond Games: 
Systems Software 
for Your 6502 
Personal Computer 

Ken Skier 

BYTE/McGraw-Hill 

New York, 1981 

433 pages, softcover $14.95 



Reviewed by 

Bob Katz 

248 East 90th St. Apt. 3B 

New York, NY 10028 

At last! An assembly-language pro- 
gramming book that develops useful, real- 
world tools, has no mathematical rou- 
tines, and is written in plain English. In 
fact, Beyond Games not only teaches you 
how to write programs, it's entertaining. 

If you own an Apple II, Ohio Scientific 



Challenger I-P, PET 2001, or Atari 800, 
you'll be able to make direct use of the 
routines developed in this book. But 
owners of other 6502-based machines 
(such as KIM, SYM, AIM, etc.) need not 
despair— Ken Skier's routines interface 
directly with a microprocessor's software, 
not with any system-specific hardware. 

For example, Skier develops a text- 
editing program step by step. One of the 
first things this program must do is find 
the ASCII value of a key that has been 
pressed. Skier teaches us that calling a 
subroutine is a sound programming 
technique to perform the maneuver. He 
gives this subroutine the name GETKEY. 
All microcomputers that have keyboards 
already contain the housekeeping routines 
used to get the value of a key. Some com- 
puters call it GETKEY, others may call it 
by a different name, e.g., GETCHR for 
"get character." But essentially this 
subroutine always reduces to a single 
ROM (read-only memory) address which 
may be called from Skier's main program. 

Skier has researched this calling ad- 



' "We, Stbtfy 2toctftfy 

• 7 working day RUSH service 

• FREE demo samples 

• Quality design 

• Very COMPETITIVE PRICES 

• Personalized assistance 

• FREE shipping - in continental U.S. 

• COMPLIMENTARY quotes on 

custom forms 




DICES 



other continuous 
form you may need! 




RMS 



Currently providing forms support 
for: 

Systems Plus • Vector • TCS • Alpha Micro 
Radio Shack • Insoft • IMS • Continental • D/BS 

Libra • Structured Systems Group • Peachtree 

Anchor • Accounting Plus • BPI • Designer • MCS 

Graham Dorian • MCBA • Durango • Dynabyte 

Call NOW for FREE sample forms 
packet. Your customer service 
representative is waiting to assist 
you with your continuous forms 
needs! 

I Checks 8384 Hercules St. 
1 To-Go La Mesa, CA 92041 



dress, as well as the addresses of all other 
necessary subroutines within the Apple II 
and the other computers. Beyond Games 
contains specific Apple, Atari, PET, and 
OSI versions of a machine-language text- 
editor program, visible-monitor program, 
print utilities, and screen-management 
utilities. These programs are identical in 
their assembly-language source-code 
form, regardless of the computer! Thus, 
owners of other 6502-based computers 
who wish to use Skier's programs can 
look up the addresses of their GETKEY or 
other routines, then substitute these 
addresses. The documentation provided 
with a computer should give the addresses 
of important ROM subroutines. 

You may wish to develop an assembly- 
language or machine-language program 
on your own, or alter some of the routines 
for a specific computer not directly sup- 
ported by the book. You should have no 
trouble doing this. Skier teaches how to 
structure a program using the "top down" 
technique and how to deal with problems 
in little pieces — in other words, how to 
proceed logically through the writing of 
an assembly-language program. 

A word about the specific routines. 
Skier's text editor is very basic and is not 
designed to be a word processor. It is 
designed to write and edit text for insert- 
ing (and deleting) strings of any size into 
any memory location. Even if you don't 
need any of the routines he provides, the 
exercise of reading Beyond Games will 
teach you just how a text-editing program 
is constructed. That alone is worth the 
price of the book. 

If you do decide to use his routines, 
Skier provides several means to load them 
into your computer. The easiest (and most 
expensive) method is to order a data 
cassette directly from Skier. The next 
easiest is to key in the machine-language 
programs from BASIC by using data 
statements and Skier's object-code loader. 
The latter program contains checksums to 
protect you from entering mistakes into 
memory. With care you can also load 
routines directly into memory as hex- 
adecimal bytes. 

In conclusion, those programmers who 
wish to learn how to write such math- 
ematical routines as 16-bit arithmetic and 
logarithms should look elsewhere; those 
who wish to learn how to turn on the 
relay that controls their lawn sprinkler 
should also look elsewhere. But anyone 
who wants to learn to create logical ma- 
chine-language programs, debuggable 
programs, or well-documented programs, 
should read Beyond Games: ■ 



CALL TOLL FREE: (800) 854-2750; (800) 552-8817 in CA 
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New from HIPL0T™ 
multi-pen plotting for as little as $1480*. 








The new HIPLOT DMP Series 
6-pen option makes high perfor- 
mance multi-pen plotting affor- 
dable. It's available on the DMP 2, 
3, and 4 models in the HIPLOT 
family so you can enjoy the 
advantages of multi-colored plots 
on 8Va" X 11" (DIN A4) surfaces. 
Of course, you also get the standard 
HIPLOT range of capabilities such as 
intelligence, controls, interfaces and 
resolutions. There's a model for vir- 
tually every plotting application. 



line which made low-cost, high 
performance digital plotting a 
reality. 





Big Performance in a Small Plotter 

Since it's introduction, the 
HIPLOT DMP Series has been rec- 
ognized as the innovative plotter 

TM Trademark of Houston Instrument. 
* U.S. Suggested retail prices. 
Centronics® registered trademark of 
Centronics Data Computer Corp. 



Now, with our new 6-pen 
option, there's an exciting new 
dimension in the DMP Series' ver- 
satility. Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C or Centronics®com- 
patible interfaces, a choice of con- 
trols, resolutions, and pen speeds. 
Add to this the ability to plot with 
6-pens on paper, vellum or mylar 
(ideal for overhead projectors) and 
you have the ultimate plotter 
price/ performance combina- 
tion — the perfect choice for the 
user or OEM. 



8-Pen Models Also Available 

If you need a little more 
capability, take a look at our new 
8-pen option. It's available on the 
DMP 5, 6, and 7 so you can have 
8-pen multi-colored plots on 
11" X 17" (DIN- A3) surfaces. 

Why wait? Let us send you 
complete information on this 
breakthrough in affordable, multi- 
pen plotting. Contact Houston In- 
strument, P.O. Box 15720 Austin, 
Texas 78761. (512) 835-0900. For 
rush literature requests, outside 
Texas, call toll free 1-800-531-5205. 
For technical information ask for 
operator #5. In Europe contact 
Houston Instrument, Rochester- 
laan 6, 8240 Gist el, Belgium. 
Phone 059/27-74-45. 
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Ciarcia's Circuit Cellar, 

; Volumes I, II, & III 

by Steve Ciarcia 

Collections of Steve Ciarcia's perennially 
popular columns from BYTE Magazine, these 
three volumes are sure to please home computer 
users and electronics hobbyists. Volume I 
includes power conversions, programming 
EPROMs, remote terminal interfacing, touch- 
input video display, and more. Volume II, 
focusing on projects which interface the personal 
computer with the home, features useful applica- 
tions such as a computer-controlled home securi- 
ty system, computerized appliances, input-output 
expansion for the TRS-80, and even a computer- 
ntrolled wood stove. Volume III offers low-cost construc- 
tion projects such as an ultrasonic rangefinder, handheld 
remote computer control, two speech synthesizers, and a 
remote-control motorized platform, to name just a few. 



Build Your Own Z80 Computer 

This complete guide to building a working computer offers 

tngineers, students, and hobbyists an exciting alternative to buying a computer. With clear 

instructions, Steve Ciarcia fully explains how to build a basic single-board micro-computer 

based on the Zilog Z80 microprocessor. The finished product features a 1 K-byte operating 

system, serial and parallel ports, hexadecimal display, audio cassette mass storage, and easy 

expansion to include a video terminal. 



Please send 



Ciarcia's Circuit Cellar, Vol. I $8.00 
. Ciarcia's Circuit Cellar, Vol. II $12.95 
. Ciarcia's Circuit Cellar, Vol. Ill $12.95 
. Build Your Own Z80 Computer $1 5.95 



Address 



BYTE Books 70 Main Street Peterborough, N.H. 03458 



Call Toil-Free 800/258-5420 



Check Enclosed 



Bill Visa/ 
MasterCard # 



Expiration Date 



Please add .75 per book to cover shipping cost. 



Hardware Review 



Dithertizer II 



Joe Tomas 

Computer City 
1525 South Willow St. 
Manchester, NH 03103 



The Dithertizer II, a new video-digitizer interface for 
the Apple II computer, creates high-resolution digitized 
images that can be printed on any printer that has 
graphics capability. Most Apple users have probably 
seen graphics demonstrations with pictures of Winston 
Churchill, Albert Einstein, or soccer balls. These "pic- 
tures" were all created by a video digitizer. 

Designed by David Hudson of Computer Stations Inc., 
the Dithertizer II uses a video camera with external syn- 
chronization to load any image that can be captured by 
the camera into the memory (high-resolution-graphics 
pages) of an Apple II. The Dithertizer II is a "frame- 
grabber," direct-memory-access-type (DMA) digitizer, 
requiring only one frame or V 60 second to capture a binary 
image. The software lets you create pictures in either of 
two ways: (1) as a "dithered" gray scale built from mul- 
tiple binary (black-and-white) images, or (2) as image- 
intensity contours, using image subtraction from two 
frames. The number of frames required to create a 
dithered image is dependent on the dither matrix size, 
which is selectable via the software. You must use game 
paddles to adjust the contrast and density of the image 
being created and view the results on the monitor. 

Installation 

I ran into a slight problem when I installed my Dither- 
tizer II. The Dithertizer II interface card, which is inserted 
into slot 7 of the Apple, has two cables attached to it. The 
first cable has a 6-pin DIN-type connector that attaches 
to a Sanyo video-camera cable. The second cable is a 
two-conductor wire with a "piggy-back" IC (integrated 
circuit) socket at its end. The instructions told me to 
remove the 74LS34 IC at location C-14 on the Apple's 
motherboard and replace it with the adapter socket. The 
instructions placed great emphasis on the orientation of 
pin 1 when inserting the adapter socket. Next, I reinserted 
the 74LS34 IC into the adapter, which completed the 
installation. 

After checking the installation, I was ready to go. I 
mounted the camera on a tripod, aimed it at myself, and 
booted the software. According to the instructions, the 



display monitor should have displayed a dithered image. 
Unfortunately, Murphy's law prevailed — all I saw on the 
video display screen was diagonal scan lines. Turning the 
system off, I double-checked the installation. It seemed 
odd that when the adapter socket was inserted at location 
C-14, the two-wire cable should extend out the front of 
the socket rather than the back, especially since the inter- 
face card was located behind the socket. Even though pin 
1 was properly oriented, I removed the 74LS34, reversed 



At a Glance 

Name 

Dithertizer I! 

Use 

A high-speed frame-grabber, DMA-type video digitizer designed to 
create computerized images or pictures. 

Manufacturer 

Computer Stations Inc. 
1 1610 Page Service Dr. 
St Louis, MO 63141 

Price 

Dithertizer II interface, S 300.00: Sanyo VC1610X Video Camera, 
S 4 10.00; Package System Price, 5650.00. 

Hardware required 

Apple II or Apple II Plus, 48K bytes of user memory,one floppy-disk 
drive with controller, game paddles, video monitor or TV with RF 
(radio-frequency) modulator, one of the following printers with ap- 
propriate interface: Integral Data Systems models 225, 440G, 
445G, 460G, 560G, NEC Spinwriter models 5510 or 5520, 
Anadex models DP9500 or DP950 1 . 

Software required 

Dithertizer software included. 

Software options 

Computer Stations Enhanced Graphics Software for the 
appropriate printer. Price: S 44.95. 

Documentation 

1 7-page hardcover notebook-style manual. 

Audience 

Home hobbyists, photo studios, attention getter for trade shows, 
motion detection. 
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the socket, and replaced the IC. Holding my breath, I 
again turned the system on and behold: it worked. 
Obviously, the adapter had been miswired. Fortunately, 
no damage occurred. 
The Dithertizer II software contains machine-language 



routines for frame-grabbing, dithering, and contouring. 
It includes a demonstration program, written in BASIC, 
that shows the use of all three routines. The software is 
supplied in DOS 3.2.1 format, and I had no problem in 
MUFFINing it to DOS 3.3 format. 




Figure 1: A "dithered' image of the author, as rendered by the 
Dithertizer II. 
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800-351-1580 
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Implementation 

Using the Dithertizer II is very simple. Game paddles 
are used to adjust the displayed image. Paddle sets the 
black level, while paddle 1 adjusts the contrast or gray 
tones. Other options, selectable via single-keystroke 
commands, allow dithering, contouring, freezing the 
image, saving image to disk, printing the image, and 
more. Pressing H (for HELP) will display a menu listing 
all commands and options. 

The documentation is short, but it is complete and eas- 
ily understood. After reading it, I started experimenting, 
and it took me only a few minutes to become accustomed 
to image processing. The only part I had difficulty with 
was determining the amount of gray scale required to 
create a well-balanced or shaded image. With a little trial 
and error, I was soon printing good-quality images. 

Focusing the camera is important in order to create a 
sharp image. The Sanyo camera is not a conventional 
video camera as used on VCRs (video-cassette recorders), 
but a commercial camera like those used in closed-circuit 
systems. Unlike VCR-type cameras, the Sanyo does not 
have through-the-lens viewing to facilitate focusing. The 
focusing-adjustment ring on the lens is calibrated 
reasonably well; however, it is difficult to obtain 
accurate focusing at close range. To overcome this prob- 
lem, I attached a cable to the RF (radio-frequency) output 
connector of the camera and then connected it tempor- 
arily to the input of my video monitor. This allowed me 
to focus the camera acccurately. Then I disconnected the 
cable and plugged the monitor back into the Apple. Inci- 
dentally, you can make close-up shots (as close as two to 
three inches) by carefully unscrewing the camera lens to 
change its focal length. Also, use a white background if 
you plan to do portrait or high-contrast work (see figure 
1). A white background allows better resolution and 
detail. 

Despite the fact that the Sanyo camera is designed for 
black-and-white images, I found that I was able to 
achieve better gray scale and shading by using a color 
video monitor. The color monitor displayed some gray 
shades as "blue over gray." This enabled me to determine 
differences in gray scale, which ultimately resulted in 
higher-resolution images. A black-and-white monitor 
made this slightly more difficult to accomplish. 

As supplied, the software does not have print routines 
installed. Assuming you have a printer with dot-graphics 
capability, you must either write your own print drivers 
or purchase Computer Stations' Enhanced Graphics 
Software. This software is available for Integral Data 
Systems Paper Tiger printers as well as for the NEC Spin- 
writer models 5510 and 5520 and Anadex models DP9500 
and DP9501. The addendum I received with the 
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INTRODUCING 
CALCSTAR. 

ANOTHER 

INDISPENSABLE 

BUSINESS 



miucuncif, 
THE WORDSTAR 



Presenting CalcStar— another standard- 
setting software product in the WordStar 
tradition. 

CalcStar is MicroPro's new electronic 
spread sheet and financial modeling program— 
a sophisticated, yet easy to use, calculating 
and planning tool for CP/M®based computers. 
The ultimate electronic spread sheet. 
CalcStar calculates solutions to complex 
frP^l^P J^ WLm ED^lflMI numer i ca l problems in business and finance. 
Im\^ \§ m%M%MWM lm\#lwl Helps you make budget plans and sales fore- 
iA |#RAAnA casts with greater speed and accuracy. And 

W/m I Wlm^^B lm\#f projects figures into the future to answer the 

> "what ir questions you face in business. 
And CalcStar also has a unique MicroPro 
advantage: It joins with WordStar to combine 
y pfl yl fc spread-sheet and word-processing capabilities in 

™^^" ■•• several powerful ways. 
CalcStar software eliminates the need to use ledger paper 
ever again. It turns your video screen into a "window" on 
a giant electronic ledger sheet, with up to 600 entries arranged 
the way you want. Then, by inserting formulas into CalcStar, 
you create financial models that simulate the future numeri- 
cally. And predict the outcomes of your business decisions. 

When you notice what CalcStar can do for your business, 
you'll wonder how you ever got along without it. f If you're 
now a WordStar user, you probably already know the feeling.) 

The MicroPro bonus* Like WordStar, CalcStar is 
packed with innovative features that make it versatile and 
easy to use. Features like Automatic Forms Mode, which 
lets an inexperienced user enter data into a spread sheet 
quickly and with less chance of error. 

CalcStar's greatest innovation is its ability to join with 
WordStar. Which means, for example, you can use WordStar's 
printing options, like boldface and underlining, to dress 
up financial documents. And you can insert sections of 
CalcStar's spread sheets into your WordStar documents. 
This kind of flexibility should come as no surprise if 
you're already familiar with the MicroPro software family — 
a line of programs designed to work together to multiply 
your problem-solving power. Visit your MicroPro dealer to 
find out just how big a difference all our products can 
make in your business. We predict you'll discover it's not just 
CalcStar or WordStar that's indispensable. It's MicroPro. ^ 




A glance at CalcStar features 

Runs on CP/M version 2.0 or above, with 80- 
column screen, addressable cursor, and at least 
48K memory. 56K or more is recommended for 
fullest utilization. 

Highly user friendly: Call up fullscreen of help 
or use help menu. WordStar-like cursor commands. 
User's guide shows you the basics. Install from 
menu OR a WordStar file. 

Stores formulas and formats along with data, for 
convenience and less chance of error. 

Math functions include average, minimum, 
maximum, logarithms, exponents, and regression 
analysis. 



SOFTWARE 
THAT MEANS BUSINESS 



fflkroPfO 



INTERNATIONAL CORPORATION 

1299 Fourth Street. San Rafael, California 94901 
(415) 457-8990; Telex: 340-388 



CP/M is a trademark of Digital Research, Inc. 
Dealer and distributor inquiries invited. 
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Printer Driver Packages 

Several software packages allow Apple II high-resolution 
graphics to be printed out as hard copy. The pictures accom- 
panying this article were printed with Computer Stations' 
software drivers for the IDS Paper Tiger. Computer Stations 
also sells the Enhanced Graphics Software package for the 
Epson MX-80 dot-matrix printer. Pictures can be created 
with a graphics tablet or with the Dithertizer II and are saved 
as binary disk files. This package requires an MX-80 
equipped with the Graftrax 80 high-resolution option, costs 
$44. 95, and is available from Computer Stations, 11610 Page 



Service Dr., St Louis, MO 63141. 

Progressive Software has released its Graphics Printing 
System for the Diablo and NEC full-character printers. The 
program prints the graphic image from the high-resolution 
screen to the printer via the Apple High Speed Serial Inter- 
face card (or equivalent). The picture above of Abraham Lin- 
coln is an example of the Graphics Printing System's output. 
The package can be used with a Diablo 1620 or 1640 or with 
a NEC Spinwriter 5510 or 5520, costs $109.95, and is avail- 
able from Progressive Software, Suite 323- Blue Bell West, 
Blue Bell, PA 19422. 
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CASHFLOW 
PROBLEMS? 




ITS NICE TO KNOW SOMEONE 
WHO HAS THE SOLUTION. 



MicroAge is your Solution 
Store . . . that means at 
• MicroAgeComputerStores 
we have a wide selection 
of time-saving computer- 
ized business systems 
c designed specifically to 
% , solve the daily cash flow 
1$ * problems every business- 
man faces. 

MicroAge has computer- 
ized business systems that 
quickly and affordably allow you to regain con- 
trol of your critical accounts receivable ... at last 
making it possible for you to carry out effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 

VISIT THE STORE IN YOUR AREA: 



El Paso, Texas 
(915) 591-3349 


Aurora, Colorado 
(303) 696-6950 


Milwaukee, Wisconsin 
(414)257-1100 


Rockville, Maryland 
(301) 762-7585 


Rochester, New York 
(716) 244-9000 


Mountain View, California 
(415) 964-7063 


Tucson, Arizona 
(602) 790-8959 


Hurst, Texas 
(817) 284-3413 


Scottsdale, Arizona 
(602) 941-8794 


Albuquerque, New Mexico 
(505) 883-0955 


Sal in a, Kansas 
(913) 823-7596 


Anchorage, Alaska 
(907) 279-6688 


Pleasant Hill, California 
(415) 680-1489 


Orland Park, Illinois 
(312) 349-8080 


San Diego, California 
(714) 278-0623 



report, and take care of dozens of other tasks 
that eat into your time and profit! 

Computerized business systems from the Micro- 
Age Computer Store are available in the $5,000 
to $15,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal- 
ized service, warranty service and repair, instal- 
lation, systems consulting, even customer train- 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and let 
us help you with the solution. 



MfcxoAge 

ca/MPUTer srore 

"The Solution Store" Slv ' 



Richardson, Texas 
(214) 234-5955 
Minneapolis, Minnesota 
(612) 338-1777 
Omaha, Nebraska 
(402) 339-7441 
Phoenix, Arizona 
(602) 265-0065 
Columbus, Ohio 
(614) 868-1550 



Indianapolis, Indiana 
(317) 849-5161 
Portland, Oregon 
(503) 256-4713 
Norwalk, Conneticut 
(203) 846-0851 
St. Louis, Missouri 
(314) 567-7644 
Oklahoma City, Oklahoma 
(405) 728-1837 



FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 968-3168 



Houston, Texas 
(713) 440-7547 
W. Palm Beach, Florida 
(305) 683-5779 
Toronto, Canada 
(416) 487-5551 
Houston, Texas 
(713) 270-9647 
Wilmington, Delaware 
(302) 368-3672 
Allentown. Pennsylvania 
(215) 434-4301 



documentation instructed me to make several changes in 
the demonstration program to call up the required print 




Figure 2: The cover of BYTE, November 1980. Both figure 1 
and figure 2 were created on an Integral Data Systems 460G dot- 
matrix printer. 



routine. Additional information concerning the various 
machine-language routines used is included to assist you 
in writing your own special-application programs. 

Conclusions 

The Dithertizer II is a well-constructed video digitizer 
that does all that its manufacturer claims. The interface 
card consists of seven ICs, plus a handful of other com- 
ponents, and is very clean in construction. At first 
glance, the Dithertizer II seems a little overpriced, con- 
sidering the number of components on the circuit board. 
However, when you take the developmental costs into 
consideration, the price seems quite reasonable. 

Preliminary releases of the Dithertizer II had only a 
seven-page instruction manual; it was easily understood 
and quite complete. George Baltzell of Computer Sta- 
tions has informed me that new, expanded documenta- 
tion is now being shipped with the product. 

Practical applications? Aside from hobbyist uses, other 
applications might include motion detection for security 
systems, an attention-getter for trade shows, advertising, 
artwork layout (see figure 2), and photo-studio uses. My 
primary reason for getting the Dithertizer II was for pro- 
motional and publicity-type advertising. (I offer a free 
portrait to any of my customers.) All in all, I have been 
quite pleased with the product, and we plan to put it to 
use not only here, but in the grand openings in several of 
our new stores. ■ 




THE CAT'S-EYE VIEW 

Get a lion's share of graphic capabilities 
at a price that will make you purr. 

CAT digital graphic systems interface with S-100, PDP-11, LSI-11 and other host 
computers to create incredibly detailed images. Look at the features that a CAT 
can deliver: 

• Flash digitizer to grab your image from camera, broadcast or recording in as 
little as 1/60 of a second. 



• Highest possible resolution— up to 484x512x8, 242x512x16 or 242x256x24. 

• Dynamic color mapping to produce animation and other effects. 

• Maximum color palette of 16.7 million hues, with dis- 
plays of 65,536 simultaneous colors or 256 levels of gray. 

• Light-pen input and other useful options. 

• Flexibility to fit your computer imaging needs within the 
CAT-100 through CAT-800 and CBX series. Call us for a 
CAT that suits your application . . . and your budget. 

MM DIGITAL GRAPHIC SYSTEMS, INC. 

935 Industrial Avenue, Palo Alto, CA 94303 
Call (415) 856-2500 
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A Guided Tour of Apple Pascal 
Units and Libraries 



Ross M. Tonkens MD 

Suite 1185-W 

8635 West Third St. 

Los Angeles, CA 90048 



One of the most powerful features 
of Apple Pascal is its extensibility via 
a unit. Similar in structure to Pascal 
programs, units have peculiarities 
that can render them mysterious to 
UCSD Pascal newcomers. 

To clear up some of these myster- 
ies, we will begin by considering what 
a unit does and how it differs from 
both a program and an external pro- 
cedure or function, and then we'll 
study two units that have markedly 
different purposes. Next, we will ex- 
amine the process of compiling and 
linking these units and binding them 
to your SYSTEM.LIBRARY. 

In addition, I have provided a list- 
ing of a Pascal program that, when 
saved on the system disk as SYSTEM. 
STARTUP, places a color test pattern 
and the system date on the screen 
when the Apple/UCSD system is 
booted up (see listing 2). This pro- 
gram uses the CALENDAR unit (dis- 
cussed later), as well as the Pascal 



About the Author 

Dr. Tonkens is a cardiologist with a back- 
ground in small-computer systems. In 1980 he 
was engaged in full-time research on computer- 
assisted image-enhancement techniques for 
real-time two-dimensional echocardiography 
images. He continues to act as a consultant for 
private industry on medical-image processing 
and database management. 



units, TURTLEGRAPHICS and 
APPLESTUFF, that are already resi- 
dent in the SYSTEM.LIBRARY. 

Anyone who first learned program- 
ming in BASIC probably finds the 
lack of direct access to absolute mem- 
ory one of the few frustrations of 
Pascal. For those who are unfamiliar 
with UCSD Pascal (University of 
California, San Diego), and Pascal in 
general, the language cannot express 
the concept of absolute addressing. 
(BASIC accomplishes this with the 
CALL < address > statement.) Even 
assembled machine-code external 
procedures called by the Pascal host 
program are automatically relocated 
at the time of their linkage to the 
host. (The host program is the Pascal 
program that calls an externally com- 
piled or assembled subroutine.) 

Some Definitions 

Let me clarify two terms that will 
be used frequently throughout the re- 
mainder of this article: source files 
and object files. When we refer to a 
source file, we mean the English-like 
representation of a program, external 
subroutine, or unit. The source file is 
the text you type in through an editor 
like the one in the Apple Pascal oper- 
ating system. 

If this text file conforms with cer- 



tain syntax rules, the compiler or as- 
sembler will turn this text file into the 
code form that the computer actually 
executes at run time. This code file is 
called the object file; it contains ob- 
ject code that is generally not human 
readable. The object code is called 
p-code (pseudocode) if derived from a 
UCSD Pascal source file, or 6502 ma- 
chine language if derived from an as- 
sembly-language source file through 
use of the system's assembler. The im- 
portant point is that the source file is 
what you write, and the object file is 
what the computer executes at run 
time. Both are versions of the same 
program, external subroutine, or 
unit. 

Most of the time, UCSD Pascal's 
automatic memory management is 
convenient and frees the programmer 
from worrying about such things as 
overstepping allotted memory 
boundaries and inadvertently erasing 
parts of the system program. But 
what if you have a useful EPROM 
(erasable programmable read-only 
memory) with no source file, and 
many of the machine-language rou- 
tines on that EPROM could be of 
tremendous use in your Pascal pro- 
grams if only they could be accessed? 
There is no way to specify the 
absolute address of that EPROM, or 
of a routine within it, from a standard 
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♦ CRT'S - PRINTERS - TELEPRINTERS - 



T 



w f. 



7T 



TAKE A BYTE OUT 



TQ^S 



BETTER THAN EPSON!! 

$595.00 

C. ITOH 8510 PRINTER 

•NEW* 



v 



ONE PER CUSTOMER 

$499.00 

TEC 511 CRT 

•SAVE* 




DEC 



LA 34 DA 

$849.00 

DEC LA 34AA $999.00 

VT100 $1399.00 



ANADEX 



DP 9500 
DP 9501 
DP 8000 




199.00 
1199.00 
$749.00 



A 



LETTER QUALITY PRINTERS 



DIABLO 

• 630 RO 

$1949.00 

• 630 KSR. . . CALL 

• 1640 CALL 



k 



GLUME 



v 



• SPRINT 9/45 

$1849.00 

• SPRINT 9/35 
CALL FOR PRICE 



NEC 



• 7700 SERIES 

• 3500 SERIES 
CALL FOR OUR 

LOW PRICES 



TELEVIDEO 

910 $569.00 

912 $689.00 

920 $725.00 

950 $939.00 

925 NEW! CALL 



TEXAS INSTRUMENTS 

810/2 $1399.00 

(includes upper/lower case option) 

810/2 VFC/CP $1549.00 

(includes u/1 case, lorms 
control & compressed print) 



SOBOG 

IQ, 120 $689.00 


A®*/ TELETYPE 43 
y PF(TTL) $899.00 


IQ, 140 $ 1075.00 


C. ITOH coe ci aU 

CIT 101 ?.\ $1399.00 


Fo ALL TOLL TREE7£boF854-602 s\ 



To Order: Send check to MICROMAIL, P.O. Box 3297, Santa Ana CA 92703. Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. C.O.D. requires a 15% deposit. Handling: Add 3% 
to orders less than $750.00, and 2 % lor orders 5751.00 or over. NOTE: Handling charges are waived on 
orders pre-paid in advance by check. Shipping: We ship FREIGHT COIXECT via UPS or Motor Freight. Air 
and Express delivery is available. Prices subject to change without notice. 



WE SELL INTERNATIONALLY 



eMJCFMIfllL 



P.O. Box 3297 

Santa Ana, C A 92703 

Phono: 714/731-4338 



TWX: 910 5951146 



Pascal host program. 

Similarly, the Apple II contains 
many software "switches" of great 
use to the BASIC programmer that 
are available via PEEKs and POKEs, 
but are inaccessible from Apple 
Pascal. 

The UCSD Pascal operating system 
allows for extensibility of the lan- 
guage by the user in order to fill 
special needs (like direct addressing of 
memory) through the use of units. A 
unit is a compiled subroutine (or 
more usually a collection of compiled 
subroutines) that essentially adds new 
commands to off-the-shelf UCSD 
Pascal. For instance, a computer 
musician might have use for a unit 
that added commands for producing 
notes of specified pitch. Indeed, 
UCSD Pascal was customized for the 
Apple II, through the use of units, for 
implementing such special functions 
as producing high-resolution graphics 
(TURTLEGRAPHICS) and reading 
the game paddles and generating 
sound (APPLESTUFF). 

There are also commercial units for 
sale, and soon you will be able to 
choose from a selection of "canned" 
units for specialized programming 
purposes. 

Two sample unit listings are shown 
in listing 1. The first, called WIN- 
DOW, provides access to the Apple 
II's memory by adding PEEK, POKE, 
and CALL instructions to your 
Apple's Pascal vocabulary. The sec- 
ond, called CALENDAR, reads the 
area of the system disk where the sys- 
tem date is stored and makes it acces- 
sible to the programmer. 

The Power of a Unit 

Let us look a little more closely at a 
unit. Unlike a standard Pascal proce- 
dure or function, a unit can exist 
separately from the body of the main 
program text and still be incorporated 
within a Pascal program's object code 
at run time. But if this were the whole 
story, a unit would have no advan- 
tage over an external procedure. 

The power of a unit lies in its abil- 
ity to house multiple (hopefully re- 
lated) procedures or functions, both 
in Pascal and in assembly language, 
under one roof. All of these proce- 

Text continued on page 234 



226 February 1982 © BYTE Publications Inc 



Circle 220 on Inquiry card. 



Listing 1: Two sample units for Apple Pascal. In listing la, WINDOW provides access to the Apples memory by absolute address 
through the BASIC-like instructions PEEK, POKE, and CALL. In listing lb, CALENDAR reads the date from the system disk and 
makes it accessible to the user. 



listing la 
(*************************************** 

* INTRINSIC UNIT WINDOW * 

**************** ******************* **** \ 

(* ROSS M. TONKENS, M.D. *) 

( *VER.O1.09.81*) 

( *$S+*) 
( *SWAPPING ON FOR UNIT COMPILATION*) 

UNIT WINDOW; INTRINSIC CODE 23 DATA 24; 

INTERFACE 

(*************************************** 
^PROVIDES A "WINDOW" FROM UCSD/PASCAL * 
*INTO ADDRESSABLE MEMORY. THIS ALLOWS* 
*MANIPULATION OF DATA AT THE BYTE * 
*LEVEL AS WELL AS CALLS TO MACHINE * 
*CODE ROUTINES AT ABSOLUTE LOCATIONS * 
*(AS IN A ROM) DIRECTLY FROM PASCAL. * 

* * 

*IN ESSENCE THIS UNIT ADDS THE * 
*FAMILIAR BASIC COMMANDS: * 

* * 

* PEEK, POKE, AND CALL * 

* * 

*TO UCSD PASCAL. * 

*************************************** \ 



PROCEDURE POKE( ADDR, DATA : INTEGER ) ; 

/********************************* 

*EMULATES BASIC'S "POKE" COMMAND* 

* * 

♦INVOCATION => POKE ( ADDR, DATA ) * 

********************************* v 

FUNCTION PEEK( ADDR: INTEGER) : INTEGER; 

/********************************* 

*EMULATES BASIC'S "PEEK" COMMAND* 

* * 

INVOCATION => DATA:= PEEK(ADDR)* 

********************************* \ 



(****************************•*•**** 
*BOTH ADDR AND DATA MUST BE * 
* INTEGER VARIABLES NOT CONSTANTS* 
* * 

*ADDR MUST BE IN THE RANGE : * 



* -32767. .32767* 

* * 

*NOTE THAT THIS UNIT ACCEPTS OUT* 
*OF RANGE DATA (O > DATA > 255) * 
*BY STORING ==>ABS(DATA MOD 256)* 
********************************* \ 

PROCEDURE CALL( ADDR : INTEGER ) ; 

/********************************* 

*EMULATES BASIC'S "CALL" COMMAND* 

* * 

*THIS IS A "FRONT END" FOR * 
* INSTALLING ASSEMBLY LANGUAGE * 

* .PROC CALL. ASSY * 

* * 

*IN THIS INTRINSIC UNIT. * 
********************************* \ 



IMPLEMENTATION 

TYPE BYTE - PACKED ARRAY [0..1] OF 0..255; 
DIRTY = RECORD 

CASE BOOLEAN OF 
TRUE : (INT: INTEGER); 
FALSE : ( PTR : " BYTE ) ; 
END; 

( *THIS DEFINES A VARIANT RECORD WHICH 
WILL MAP TO AN ABSOLUTE HARDWARE 
ADDRESS IN THE APPLE *) 



VAR TRICK : DIRTY; 

PROCEDURE CHECK(VAR DATA: INTEGER) ; 
FORWARD; 



PROCEDURE POKE; 
BEGIN 

CHECK( DATA ) ; 

TRICK. INT := ADDR; 

TRICK . PTR" [ ] : = DATA 
END; 



FUNCTION PEEK; 
BEGIN 

TRICK. INT := ADDR; 

PEEK:= TRICK. PTR" [O] 
END; 

PROCEDURE CHECK; 

( *THI5 ASSURES ONLY VALID DATA 
WILL GET POKED. *) 

Listing 1 continued on page 228 
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NEW 



for 
the 



L 



NEC 

PC-8000 Series 

* AND MORE* 



from Renaissance Technology 

The Wedge 

• Fully emulates all features of the- NEC 

PC-8012A module 

• NEC PC-8001A Sl/O (terminal mode) 

channel is brought out to a DB 25 con- 
nector 

• Additional ports for 40 bits of digital I/O 

and analog input including 2 Atari-type 
joystick ports; built-in 3 voice synthe- 
sizer with amplifier 

• 32K RAMcard included; alsocapableof 

handling another 32K RAM = 96K of 
RAM 

• 16 levels of interrupt capability 

• NEC PC-8012A bus structure is imple- 

mented. 

• Attaches easily to the bottom of the NEC 

PC-8001A. 

Ren Tec Wedge $595.00 

RS-232-C Interface Card 

forNECPC-8012Aor 

Ren Tec Wedge 1 79.00 

32K Memory Board 

for NECPC-8012Aor 

Ren Tec Wedge 1 99.00 

RGB Color Converter 

forNECPC-8001A 

(40 column only) . 99.00 

and 

NEC Dot Matrix Printer 795.00 

• 100 CPS 

• Bidirectional printing 

• Friction and tractor feed 

• Parallel interface jj£^ 

• Single-ribbon cartridge 

NEC Monitors 

• 12" Green Screen 285.00 

• 12" RGB Color 1095.00 

• 12" Composite Video 430.00 

* more * 

"ATARI 10-Key Accounting Pad . . . 124.95 
Olympia Letter-Quality Printer 

• Ren Tec ES Series Interface 
converts typewriter to letter- 
quality printer 

• for Apple, Atari, Commodore. NEC. 
Osborne 1 . TRS 80 and others 

Ren Tec Interface for 
V ES 100/101 295.00 J 



DEALER INQUIRIES WELCOME 

RENAISSANCE 
TECHNOLOGY 
^CORPORATION 




3347 VINCENT ROAD 

PLEASANT HILL. CA 94523 

(415)930-7707 
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Listing 1 continued: 
BEGIN 

DATA:= ABS(DATA MOD 256); 
END; 



PROCEDURE CALL; 
EXTERNAL; 



BEGIN 

( *DUMMY INITIALIZATION* ) 
END. 

/ 

.TITLE "^PROCEDURE TO EMULATE BASIC'S 'CALL'*" 



ROSS M. 


TONKENS , 


M.D 


VER.01 


.09 


.81.13 




.MACRO 


POP 


; POPS 


PLA 








STA 




%1 




PLA 








STA 




%1+1 




.ENDM 









.MACRO PUSH ; PUSHES (RETURN) ADDRESS BACK ONTO STACK 



LDA 

PHA 

LDA %i 

PHA 

.ENDM 



.PROC CALL,1 



%1+1 



PROGRAM TO CREATE A CALL FUNCTION FOR 
PASCAL IN THE APPLE II 

USE THIS ASSEMBLY LANGUAGE PROGRAM TO 
CALL PROGRAMS THAT ARE NOT NORMALLY 
ACCESSIBLE FROM PASCAL. 

; TO USE: ASSEMBLE THIS PROGRAM 

AND SAVE THE CODE FILE ON 
<YOURDISKNAME> AS 

CALL. ASSY. CODE 

THEN 
EITHER 

LINK TO INTRINSIC UNIT "WINDOW" 
OR 

LINK DIRECTLY TO YOUR HOST PROGRAM 

AS FOLLOWS: 

1. DEFINE A PROCEDURE IN YOUR 
PROGRAM : 

PROCEDURE CALL(ADDR); 

EXTERNAL; 

(ADDR MUST BE AN INTEGER VARIABLE. ) 

Listing 1 continued on page 230 



SuperCalc™. . . The Only 

Electronic Spreadsheet 

You'll Ever Need. 



Rave Reviews from 


In/oWorJd 




hit \\otld 




Software Report Card 




SuperCalc, 




Rev 1.0 




z 
■Si 
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Usefulness D D D \Z 




Documentation D D D 




Ease of Use □ D D 




Error Handling D D D 



"SuperCalc has now brought the 
full utility of a spreadsheet simulator 
to the CP/M world. . .The program 
worked /lawlessly. • 

"Most of the other CP/M 
spreadsheet simulators sidestep the 
terminal problem by not doing an 
actual real-time spread sheet. . . 

"SuperCalc solves this problem 
neatly by providing an install program 
that matches the attributes of the 
terminal . .The result is impressive. 

"While there is no way to 
enumerate all of SuperCalc s features, 
a few of the useful ones bear 
mentioning. You can adjust the width 
of all columns. . .row titles can be as 
long as you want . .The program has 
an efficient memory manager, and you 
can pull in sections of other models as 
inputs to the model you're using. . .You 
can flip the screen to display either 
results, or the actual model 
equations. . . 

"You can protect the contents of 
any row, column or individual 
cell . .split the screen either 
horizontally or vertically. . . 

"The SuperCalc manual is well 
written. . .It is easy to read and 
presents information on a variety of 
levels. . . 

"SuperCalc is easier to use than 
any other spread-sheet simulator I 
have encountered, and 1 have 
encountered most of them. . . 

"1 predict that Sorcim's user 
support will be excellent" 

Tim Barry, InfoWorld, October 5, 1981. 
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Financial Planning 
and Report Generation 

If you run a business, if you re an 
accountant, business planner, or 
engineer, find answers to all your 
"what if" and "what now" questions 
with the SuperCalc program. This 
single package lets you generate 
reports, combine sections of separate 
spreadsheets, and create formatted 
printed reports. And SuperCalc has 
powerful editing capabilities not found 
in other packages. Delete entire 
commands with a single stroke. Or 
plug in a repeating formula — just 
once. And protect important 
information from unintentional entries. 
These and more features give you 
beautifully formatted reports, exactly 
as you want them. 



The AnswerKey 1 





Wouldn't your operation be 
simple if help were just a keystroke 
away? Well, it is. We call it The 
AnswerKey. It's like having the entire 
SuperCalc Tutorial and Reference 
Guide at your fingertips. 

Touch the questionmark key and 
the program explains itself with 
simple English messages. You'll see it 
all on your screen. Or you can refer to 
the handy AnswerCard™ reference 
guide. 

The AnswerKey brings novices up 
to speed. And keeps you there when 
you've become a veteran SuperCalc 
user. 

Whether you're developing 
management strategies, financial 
analyses, marketing plans, or sales 
projections, you get bottom line 
results. Instantly. 



SuperCalc 

82 SORCIM 



Sorcim Corporation 

405 Aldo Avenue, Dept A2 

Santa Clara, California 95050 

(408) 727-7634 
Telex: 910-338-2003 

SuperCaJc, The AnswerKey, and The AnswerCard 
are trademarks of Sorcim Corporation. 




© 198f, Sorcim Corporation 
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F2P/F2 

New 8" FD subsystems for CROMEMCO* 
and other general systems 




GENERAL SPECIFICATIONS 

• DRIVE : Ultra- compact NEC FD1165X2(8"double- 
sided dual-density, direct drive motor), fully com- 
patible with Shugart SA850R 

• ENCLOSURE : 160 Wx230HX500D(mm), power sup. 
ply and noise filter included 

• PRICES : 

■&F2P (signal compatible with Persci 299) 

$2,580.00 (including FSC-1250) 
ftFSC-1250 (I/F for 16FDC & Shugart type drives 

(no modification required of CDOS) $550.00 

t>F2 (pin compatible with Shugart drives--$ 1 . 990.00 

SBC-488 

Single-board computer conforming to 
IEEE-488 specifications 




GENERAL SPECIFICATIONS 

• CPU:Z80 •MEMORY : 2716/2732/6116 • I/C-: 
6 parallel ports (8255 X 2), 1 RS-232C port (8251 X 1 ), 
75-19,200 bauds • STANDARD : IEEE-488 1975/ 
1978 (TMS9914) •EXT. BUSS : 8 data lines, 4 ad- 
dress decode outputs, 12 control lines. 

• DIMENSIONS : 210mmXl20mm •POWER:0.8A at 
+ 5V • PRICE : $488.00 

GPIB-100 

S-100 multifunction board meeting 
IEEE-488 specifications. 




GENERAL SPECIFICATIONS 

• GPIB : IEEE-488, 1975/1978(TMS9914) 

• TIMER : 100/is to 18 hours (8253) • INTERRUPT : 
Universal interrupt controller (AM9519) • CLOCK : 
Real time, battery-backup (MSM5832) • BUSS : 
IEEE S-100 • SOFTWARE : All necessary handler 
programs included on 8"diskette • PRICE : $550.00 



^CROMEMCO is a trade mark of Cromemco Inc. 

ALL PRICES ARE FOB TOKYO AND 
SUBJECT TO CHANGE WITHOUT NOTICE 

(Dealer inquiries invited) 



International Systems & Automation 

ISA co.,ltd. 

HEIAN BLDG. 2-6-16 OKUBO 
SHINJUKU-KU, TOKYO 160 
JAPAN PHONE : 03-232-8570 

TELEX : 2324496 ISATOK, 
cable: ISAHEIAN 



Listing 1 continued: 



2. COMPILE YOUR PROGRAM, AND THEN RUN 
THE LINKER. 

3. WHEN ASKED FOR THE LIB. NAME, TYPE: 

<YOURDISKNAME> : CALL . ASS Y . CODE 



WARNING: ANY PROGRAM WHICH CHANGES MEMORY 
LOCATIONS MAY INTERFERE WITH 
THE PASCAL OPERATING SYSTEM. 



RETURN .EQU;' 
YRCALL . EQU 2 



POP 
POP 
PUSH 
JMP 

.END 



RETURN ; SAVE PASCAL RETURN ADDRESS; 

YRCALL ; SAVE OUR CALLING ADDR; 

RETURN ; PUT BACK ON STACK; 

@YRCALL; VECTOR TO PASSED ADDRESS PARAMETER 



listing lb 

( *$S+,R-*) 

( *RANGE CHECKING OFF BECAUSE ONLY BYTE #11, WHICH IS UNITREAD FROM*) 

( *BLOCK #2 CAN BE COUNTED ON TO COMPLY WITH RANGE CONSTRAINTS * ) 

(*************************************** 

* * 

* INTRINSIC UNIT CALENDAR * 

**************************************** \ 
( * ROSS M . TONKENS , M . D . * ) 
(*VER.01.19.81.03*) 



UNIT CALENDAR; INTRINSIC CODE 25 DATA 26; 
INTERFACE 

(*************************************** 
*PASSES CURRENT SYSTEM DATE INTO THE * 
^VARIABLES : * 

* THISDATE: 1 . . 31 * 

* THISMONTH: 1..12 * 

* THISYEAR: 1 . . 99 * 

* * 

*AND RETURNS DATE AS A STRING WITH * 

^LEADING AND TRAILING BLANKS AS THE * 

*GLOBAL VARIABLE, "TODAY," WHICH HAS * 

*THE FORM: * 

* * 

* < SP >< MONTH ><SP>< DA Y>< , 19xYEARxSP>* 

* * 

*■ OR * 

* *■ 

* <SP>JAN 20, 1981<SP> * 

* * 

*THIS IS ACCOMPLISHED AUTOMATICALLY * 
*AT RUNTIME FOR ANY PROGRAM USING THIS* 
*UNIT, SO THAT FOR ALL PRACTICAL PUR- * 
*POSES THE PROGRAM "WAKES UP" WITH ALL* 
*THE ABOVE VARIABLES PREINITIALIZED . * 



*************************************** 



Listing 1 continued on page 232 
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PUT YOUR APPLE TO WORK FOR YOU! 

WITH THE THUNDERCLOCK PLUS™ 




As an APPLE user you already know all the things your APPLE can do. Now Thunderware 
expands that list with the THUNDERCLOCK PLUS, the complete clock/calendar system 
for your APPLE! Your programs can read the month, date, day-of-week, hour, 
minute, and second in any of APPLE'S languages. On-board batteries keep 
your THUNDERCLOCK running accurately when your APPLE is off - for up 
to 4 years before battery replacement. But that's just the beginning. 

The THUNDERCLOCK PLUS is the most useful and versatile peripheral C^X-^ 

you can put in your APPLE. It can keep your disk files organized by %| M a J^^' 

time-and-date-stamping them, it enhances the usability of many of the ', 1^7 § 5 

new business/professional software packages for accounting, filing, and 
time management, and it can remotely control lights and appliances 
for security or display purposes in your business or home. 

SOFTWARE PRODUCT COMPATIBILITY 

Many of today's important software packages for data-base 
management, business applications, communications, and time management are designed to use the 
THUNDERCLOCK PLUS. If you have or plan to purchase any of these packages, a THUNDERCLOCK will greatly 
enhance their usefulness. 

•VISIDEX* (Personal Software) «DB MASTER and MICRO-MEMO (Stoneware) •MICRO-COURIER and MICRO- 
TELEGRAM (Microcom) •THE CASHIER and THE STORE MANAGER (High Technology) •BUSINESS PLUS and 

NET-WORKS (Advanced Data Systems) ...and many others! 

THUNDERWARE'S DOS-DATER 

Our new DOS-DATER software upgrades the regular DOS on 
your disks so that DOS will use the THUNDERCLOCK to time- 
and-date-stamp disk files. Every time a program is saved or a file is 
modified, the current date and time to the minute are stored in 
the CATALOG with the file's name. You can tell at a glance when 
a program was saved or when any file was last modified. And this 
time/date stamping feature is completely automatic. That means 
any program which uses DOS will time/date stamp its files! 

REMOTE CONTROL 

Add Thunderware's X-10 INTERFACE OPTION to your 
THUNDERCLOCK PLUS and your APPLE can control lights and appliances through your BSR X-10 Home Control 
System on your pre-defined schedules. Our powerful SCHEDULER software allows you to create and modify 
schedules easily and execute them in the 'background', while using your APPLE for other tasks in the 'foreground'. 
Use your APPLE for energy management, display and security lighting, or laboratory/process control. 

Our PASCAL Software lets you use all the THUNDERCLOCK'S features in PASCAL and sets the F)iler date 
whenever you boot. 

You get all this versatility in just one peripheral system. Backed by a full one year warranty. See your APPLE dealer 
for a demonstration, or contact us for more information. We'll give your APPLE the best time around! 

Suggested retail prices: 

THUNDERCLOCK PLUS $139 THUNDERWARE, INC. 

X-10 INTERFACE OPTION $49 PO - BOX 13322 

PASCAL SOFTWARE DISK $29 °^}^ 9 ^?n^n * 

DOS-DATER/DEMO DISK $29 

MANUALS ONLY,each $5 

♦Requires software supplied on DOS-DATER/DEMO disk. 
Distributed by Apple Computer, Inc. BSR x _ 10 is a trademark of BS r ( usai ltd. 

and CompUterland Corp. APPLE ll is a trademark of APPLE COMPUTER, INC 



DISK VOLUME 254 

*A 006 HELLO 
*A 006 CLOCK 
*A 004 FRAME 
*A 004 DISK INFO 
*B 003 BACKOFF 
*B 005 SCREEN 
*B 002 TCPUTIL 
*B 004 SDTIME.O 
*A 007 ADIGCLK 
*A 011 SET TIME 
*I 009 IDIGCLK 
*A 007 TIME 
*A 003 SLOTFINDER 
*A 014 DEMO 



07/07 16:37 
06/08 09:07 
06/08 09:08 
06/17 16:13 
06/17 16:13 
07/24 17:32 
06/17 16:13 
06/17 16:13 
05/19 08:05 
06/08 09:08 
05/19 08:05 
06/08 09:08 
07/07 16:56 
06/17 16:14 



Circle 242 on inquiry card. 



MH stocks \ 
for faster del 


mall 
ivery. 


Ask about our" QED" discounts. 
VISA and MasterCard orders accepted. 

MTI 
VIDEO TERMINALS Price 

VT100 DECscope S 1595 

VT101 DECscope 1215 


VT131 DECscope 


1785 


VT132 DECscope 


1995 


ADM 3A (dumb terminal) 

ADM 5 (dumb with visual attnbut 
ADM 31 (two page buffer) 


595 ! 
>s).. 645 
1095 


ADM 32 (ergonomic ADM 31) * 


ADM 4 2 eight page buffer avail. ... 


1 795 


Tl "Insight Series 10" personal term. . 695 

Hazeltine Executive 80 Model 20 1495 

Hazeltine Executive 80 Model 30 1715 

1410 (Ha2eltine dumb terminal) 825 

1421 (Consul 580 & ADM 3A comp.l 850 

1500 (dumb termmal) 1045 

1510 (buffered) 1145 

1520 (buffered printer port) - - 1395 


1552 (VT52 compatible) 


.... 1250 
645 


GRAPHICS TERMINALS 

VT1 00 with graphics pkg 3250 

VT 125 (DEC graphics) 3280 


ADM 3A with graphics pkg 1 795 

ADM 5 with graphics pkg 1845 

300 BAUD TELEPRINTERS 
LA34-DA DECwriter IV 995 


LA34-AA DECwriter IV 

LA36 DECwriter II 


1095 

1095 

1045 


Teletype4320AAK 


1195 


Diablo 630 RO 


2295 


Diablo 1640 KSR 


2775 


Diablo 1650 KSR 

Tl 743 (portable) 


.... 2835 
1190 


Tl 745 (port/built-in coupler) 1485 

Tl 763 (port/bubble memory) 2545 

Tl 765 (port/bubble/b.i. coupler) 2595 

Tl "Insight Series 10/1" pers. term. ... £95 

600 BAUD TELEPRINTERS 
Epson MX-80 645 


Tl 825 KSR impact 

Tl 825 KSR pkg 


.... 1570 
1795 


Tl 840 RO impact 

Tl 840 KSR impact 

Tl 840 KSR pkg „ 


895 

1145 

1635 


1200 BAUD TELEPRINTERS 

Epson MX-100 995 


LA 120 RA (receive only) 

LA 120 AA (forms package) 

Tl 783 (portable) 


.... 2095 

2295 

1645 


Tl 785 (port/built-in coupler) 


2270 


Tl 787 (port/internal modem) 


.... 2595 


Tl 810 RO impact 

Tl 810 RO pkg 


.... 1545 
.... 1795 


Tl 820 RO impact 

TI820ROpkg 


.... 1850 
2025 


Tl 820 KSR impact 

Tl 820 KSR pkg 


.... 2025 
2195 




._ 1945 


2400 BAUD 

Dataproducts M200 (2400 baud) 2910 

DATAPRODUCTS LINE PRINTERS 
B300 (300 LPM band) ... 5960 


B600 (600 LPM band) 


.... 6776 | 


B900 (900 LPM band) . 


.... 10220 


BP1500 (1500 LPM band) 

2230 (300 LPM drum) 


.... 19700 
8148 


2260 (600 LPM drum) 


9979 


2290 (900 LPM drum) 13098 

ACOUSTIC COUPLERS 

A/JA242-A (300baudorig) 242 

A/J 247 (300 baud orig) 315 

A/J 1234 (Vadic compatible) 795 

Vadic VA 3413 (300/1200 orig) 845 

Vadic VA 3434 (1 200 baud orig) 845 

MODEMS 
GDC 103A3 (300 baud Bell) 395 


GDC 202S/T (1 200 baud Bell) 565 

GDC 212-A (300/1200 baud Bell) 810 

A/J 1256 (Vadic compatible) 825 

VA 103 ( 300 baud modemphone) .... 235 

VA 3451 (orig/ans triple modem) 885 

VA 3455 (1200 baud orig/ans) 770 

CASSETTE STORAGE SYSTEMS 


Techtran 817 (store/for/speed up) 1295 

Techtran 818 (editing) 1795 

Techtran 822 (dual) 2295 

FLOPPY DISK SYSTEMS 
Techtran 950 (store/forward) 1395 


Techtran 951 (editing) 1995 

•Please call for quote 

Distributors, New York, New Jersey and Ohio. 

NewYork: 

516/482-3500, 212/895-7177. 518/449-5959 

Outride N. Y.Sj 800/645-S016 

New Jersey: 201/227-5552 

L Ohio:216/464-6688 / 



Listing 1 continued: 
VAR 

THISDATE 
THISMONTH 
THISYEAR 
TODAY 

PROCEDURE DUMMY; 



1. .31; 
1. .12; 
1. .99; 
STRING [14]; 



( *A PROCEDURE IS EXPECTED BY COMPILER AT END OF ANY INTERFACE SECTION* ) 
IMPLEMENTATION 



TYPE 
DATE 



PACKED RECORD 



END; 



MONTH 


: 1. 


.12; 


DAY 


: 1. 


.31; 


YEAR 


; O. 


.99; 



VAR 

BLOCK 

MONTHNAME 

DY,YR 



ARRAY[0. .10] OF DATE; 

STRING [3]; 

STRING; 



PROCEDURE DUMMY; 

BEGIN 

( *DUMMY* ) 
END; 



BEGIN ( INITIALIZATION* ) 

UNITREAD( 4 , BLOCK, SIZEOF( BLOCK ) , 2 ) ; 

( *PACKED ARRAY, "BLOCK, " IS MAPPED ONTO FIRST 11 BYTES*) 
( *OF BLOCK 2 ON BOOT DISK IN FILE UNIT #4. ARRAY HAS *) 
( *SIZE OF 11 BYTES BECAUSE THE DATE IS IN 11TH BYTE OF* ) 
( *DISK BLOCK #2 , AND WE NEED A WAY OF INDEXING TO THE * ) 
( *ELEVENTH BYTE . * ) 



WITH BLOCK[10] DO 








BEGIN 








THISMONTH := MONTH; 






THISDATE := DAY; 








THISYEAR := YEAR 








END; 








CASE THISMONTH OF 








1 


MONTHNAME 


= 


'JAN 


2 


MONTHNAME 


= 


•FEB 


3 


MONTHNAME 


= 


•MAR 


4 


MONTHNAME 


= 


•APR 


5 


MONTHNAME 


= 


'MAY 


6 


MONTHNAME 


= 


•JUN 


7 


MONTHNAME 


= 


'JUL 


B 


MONTHNAME 


= 


•AUG 


9 


MONTHNAME 


= 


•SEP 


10 


MONTHNAME 


= 


•OCT 


11 


MONTHNAME 


= 


•NOV 


12 


MONTHNAME 


= 


•DEC 



END;( *CASE*) 
STR( THISDATE , DY ) ; 

STR( THISYEAR, YR); 
TODAY : = CONCAT( ' ' , MONTHNAME , 
END . ( INITIALIZATION* ) 



' ,DY, ' 



19' ,YR, 
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APPLE n 

16KBECOMES 32K 



MPC Peripherals has come up with 
a product that offers you 
expandability at a low cost. 

Buy 16K memory on our AP-32 
module for $159. When your need 
changes, add 8 chips for $24. You 
now have a 32K memory module. 



A unique combination of flexibility 
and economy, the equivalent of two 
Apple Language Cards. 

Monitor socket, Display LEDs and 
all the other advanced features that 
MPC offers on the AP-16 are 
incorporated in the AP-32. 




nquif v car d , 



Text continued from page 226: 

dures and functions are available 
from within a Pascal host program 
just as if they and their related con- 
stants, types, and variables had been 
declared globally within the host pro- 
gram itself. As a matter of fact, units 
may even be nested (ie: one unit may 
employ another unit in its construc- 
tion). 

In order to graft the procedures and 
functions declared within a unit onto 
a Pascal host program, you need only 
include the reserved word USES, 
followed by the name of the unit, 
after the program heading (assuming 
the unit has been installed in SYS- 
TEM.LIBRARY on the system disk; 
otherwise, see page 69 of the Apple 
Pascal Language Reference Manual). 

Units come in two varieties: regular 
and intrinsic. While a regular unit 
becomes incorporated into the code 
file of the host program at compile 
time, it must be explicitly linked at 
the time of compilation. (Linkage can 
be thought of as the process of graft- 
ing an external subroutine onto a 
Pascal host program.) In this sense a 



regular unit is quite similar to an ex- 
ternal procedure or function, except 
that it allows you to link many proce- 
dures and functions simultaneously. 
Once linked, a copy of the regular 
unit's object code actually resides 
within the host program's object-code 
file. Thus a regular unit, once linked, 
need no longer be present in the sys- 
tem at the time the host program is 
run because a copy has already be- 
come part of the; host program. 

On the other hand, an intrinsic unit 
must reside in a special file called 
SYSTEM.LIBRARY on the system 
disk when a host program calling it is 
executed. This is because an intrinsic 
unit is linked to the host program and 
loaded into memory with it at the 
time the host program is run. (In the 
latest update of Apple/UCSD Pascal 
Version 1.1, the programmer can 
even specify that a portion of a pro- 
gram reside in main memory only 
while it is actually executing.) The 
Pascal host program contains no 
image within it of any intrinsic units 
it employs, and it expects to find 




S-100 USERS 



INTERFACE 9-TRACK 
TAPE DRIVES 

With the DTI - DMA 
Tape-Unit Interface 

• Transfers data via DMA 
up to 200K bytes 
per second 

• Allows full control over 
all tape-drive functions 

SPEED 

NUMBER-CRUNCHING 
SOFTWARE 5-10 X's 
AND MORE 

With the FMP - 
Fast Math Processor 

• Kit or assembled 

• 32-bit floating point operations 

for arith., trig., exponential, etc. functions 

• Or 64-bit floating point operations for arithmetic functions 




Both the DTI and FMP meet the IEEE S-100 
standard. Software is available. 



For further information contact: 




A MEMBER OF THE SPC GROUP 



jh SPC TECHNOLOGIES, inc. 



P.O. Box 248, Arlington, VA 22210 
(703) 841-3632 



those intrinsic units in SYSTEM. 
LIBRARY. 

The advantage of this is that 
linkage is accomplished automat- 
ically at run time. When you debug a 
Pascal program, you are continually 
revising the source code and recom- 
piling. This process can be tedious 
enough, especially if the program is 
long, but recurrent relinking can 
render it unbearable. Even though the 
RUN command invokes an attempt at 
automatic relinking of all external 
procedures and functions, linking still 
takes a lot of time. Intrinsic units, on 
the other hand, are essentially "pre- 
linked" and waste not a second at 
compile time — a real blessing if you 
do a lot of programming. 

In comparison to the hardware do- 
main, an intrinsic unit is like a com- 
puter peripheral with a standard plug 
configuration through which it com- 
municates with the computer. You 
simply plug it into the computer to 
make it work. A regular unit is more 
like a peripheral to which connections 
from the computer must be individu- 
ally soldered at the time of interfac- 
ing. 

A Specific Example 

Like a Pascal program, a unit is a 
set of algorithms draped over an 
orderly superstructure. This super- 
structure is illustrated in the WIN- 
DOW unit of listing 1. We will study 
the general structure of units through 
this example. 

First, note that the compiler 
SWAPPING option must be enabled, 
(*$S + *), in order to compile any 
unit. Next, the heading, UNIT WIN- 
DOW, identifies this text to the com- 
piler as a unit, as opposed to a pro- 
gram or external procedure. 

INTRINSIC designates this as an 
intrinsic unit; that is, one that is "pre- 
linked." Returning to the hardware 
analogy, CODE 23 and DATA 24 are 
a way of specifying which "pins" on a 
"standard intrinsic unit connector 
plug" are active. If you wish to write 
your own unit, or are just curious 
about how these CODE and DATA 
segment numbers are assigned, you 
can refer to the "Program Segmenta- 
tion" section of the Addendum to the 
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Circle 311 on inquiry card. 



Circle 61 on inquiry card. 



G rab a byte 
at the 5 & 10 




12 bites, unless 
you're in a hurry 



5 or 10 Megabytes in a desk-top micro 

If you need 5 Megabyte capacity grab our ^/\§pff$$ 
Grab our SuperTen for 10 Megabytes and join the 
hundreds of users world-wide. 



12" CRT 

5 or 10 Mbyte (formatted) 5 1 /4 " Winchester type 

hard disk 

Complete and ready to run with CP/M™ 2.2 



• 700K or 350K floppy disk back up 

• Dual Z-80A processors with 64K RAM 

• 4 MHZ Clock frequency 



Dual RS232 ports 

Full ASCII keyboard, numeric pad, user- 
programmable function keys 



CMC INTERNATIONAL 

A Division of Computer Marketing Corporation 

10058 Main • Suite 220 • Bellevue, WA 98004 • Phone (206) 453-9777 • Telex: 152556 SEATAC 

Call or write for the dealers nearest you. Call Toll-Free 1-800-426-2963 



Distributed by: 

Compu Data 
1 Bala Cynwyd Plaza 
Bala Cynwyd, PA 19004 
(215) 667-6843 



Diversified Data 
8043 W. 82nd 
Indianapolis, IN 46278 
(317) 253-5878 



Input SRL 

Chile 1830 

1227 Buenos Aires, Argentina 

Telex: 9191 FINCO 



Featherbed (Pty.) Ltd 
156 Main Reef Road 
Johannesburg, South Africa 



Dialog Computer Treuhand 
Seeburgstrasse 18 
6002 Luzern 
Switzerland 
Telex: 72227 DCL 



Apple Pascal Language Reference 
Manual 

The interface section of a unit is the 
only internal detail that is visible 
from the outside. It is comparable to 
the socket on the side of a computer 
peripheral. The interface defines the 
manner in which the unit can commu- 
nicate with the UCSD Pascal host 
program. All the variables in the in- 
terface section will be shared with 
any host program as if they had been 
declared as global variables within 
the host. The same holds true for any 
label, constant, or type declaration 
within the interface section. If any 
variables are declared within the in- 



terface of an intrinsic unit, a data seg- 
ment must be declared in addition to 
an obligatory code segment (see page 
76, in the Apple Pascal Language 
Reference Manual). 

The procedure and function declar- 
ations of the interface are really the 
core of the unit. The names of these 
procedures and functions will be- 
come, in essence, new words in the 
vocabulary of any UCSD Pascal host 
program that uses that unit. 

Through the use of units, there is 
virtually no practical limit on the 
number of new commands you can 
teach your system to recognize. The 
interface's procedure and function 



WHAT A BEAUTIFUL COMPUTER! 




That's the reaction we get 
from BRIDGE computer system customers. 

BRIDGE computer system? 

Yes, that's a familiar InterSystems computer. Starting from there we have 
taken the hassle out of getting a complete system up and running. In a 
BRIDGE system, the terminal, printer and software speak the same 
language. Then we integrated some unique BRIDGE software and hard- 
ware enhancements. Result — BRIDGE has configured a very good com- 
puter into a more versatile, high performance, truly integrated system. 
Just consider . . . 

THE SOFTWARE 

• BRIDGE MEM-DISC™ memory buffering runs CP/M 2.2 6-10 times faster. 

• InterSystems Cache BIOS. 

• BMATE™ screen oriented text editor/word processor, including drivers for 
popular terminals and printers. 

• BRIDGE FORTRAN Development System— includes RATFOR preproces- 
sor, symbolic debugger and scientific/math library. 

• System diagnostic package. • Regularly scheduled user seminars. 

THE HARDWARE 

• Nezu 6 MHz Z80 CPU with memory management system and 256K RAM 
memory. 

• BRIDGE AUTOCHEK™ automatic hardware/software check on startup. 

• Disk Drive Options— two 8" (2.4M) or 5.25" (0.8M) Disks, 
or 8" or 5" Hand Disk. 

Complete BRIDGE systems start as low as $5900! No wonder they're 
saying — a BRIDGE computer system is beautiful. 
Circle the reply number, today, for complete information. 
Dealer inquiries invited. 
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MEM-DISK, BMATE and AUTOCHECK are trademarks of 
BRIDGE Computer Company, Division of Sea Data Corporation. 



Computer Company 

DIVISION Or SEA DATA CORPORATION 

ONE BRIDGE STREET 

NEWTON, MASS. 02158 U.S.A. 

PHONE: (617) 244-3203 



declarations are abbreviated to the 
procedure or function name plus pa- 
rameters, as if they were FORWARD 
declarations in a standard Pascal pro- 
gram. 

One peculiarity of units is that 
Apple/UCSD Pascal assumes you are 
writing the unit for the explicit pur- 
pose of declaring procedures and 
functions in the interface. Therefore, 
the manuals never mention that the 
interface must contain at least one 
procedure or function declaration. 
(If, like me, you always manage to 
stumble on the exception to the 
rule-as in UNIT CALENDAR in list- 
ing 1 — then you must insert a dummy 
procedure declaration at the end of 
the interface.) 

The implementation section con- 
tains any label, constant, type, vari- 
able, procedure, and function declar- 
ations that are private to the unit and 
not intended to be accessible to the 
Pascal host program. Following this, 
we find the expansion of the ab- 
breviated (FORWARD-like) proce- 
dure and function declarations of the 
interface section. 

Finally, we come to the initializa- 
tion section, which is similar to the 
main part of a Pascal program. This 
section is optional, and, as long as the 
last END; of the last procedure or 
function is followed by an additional 
END. statement (note the period), the 
compiler will remain quite happy. 
The usual purpose of the initialization 
section is to perform some sort of 
housekeeping or setup task in pre- 
paration for use of the unit's new 
commands by the host program. The 
initialization is executed first, before 
any of the host program's own code, 
as soon as the host program is in- 
voked. An example given in the 
Apple Pascal Language Reference 
Manual is the table of trigonometric 
values that the initialization section 
of the TRANSCEND unit generates in 
main memory for later reference by 
the trigonometric functions this unit 
adds to standard UCSD Pascal. 

If included, the text for the in- 
itialization section is sandwiched be- 
tween a BEGIN and the unit's final 
END. (whose period signals the end 
of text to the compiler). I have in- 




NEECO 



MULTI-CLUSTER 

For Commodore Systems, allows 3 
CPU's (Expandable to 8) to access a 
single Commodore Disk. 

MULTI-CLUSTER (3 CPU's) S 795 

Each Additional CPU (up to 8) ... S 199 



WHY BUY FROM THE BEST? 

Service. . . Support. . . 
Software . . . 



QjZ commodore 

16K B (16K RAM-40 Column) - Urn. Qty $ 995 

32K B (32K RAM-40 Clm.) - Urn. Qty $1295 

4016 (16K RAM 4.0 Basic-40 Clm.) $ 995 

4032 (32K RAM 4.0 Basic-40 Clm.) $1295 

8032 (32K RAM 4.0 Basic-80 Clm.) $1495 

8050 Dual Disk (1 Meg Storage) $1795 

4040 Dual Disk (343K Storage) $1295 

8010 IEEE Modem $ 280 

C2N Cassette Drive $ ^5 

CBM - IEEE Interface Cable $ 

IEEE - IEEE Interface Cable $ 50 

VIC 20 Home/Personal Computer $ 295 







EPSON PRINTERS 

MX-80 PRINTER $ 645 

MX-80 FT $ 745 

MX-100 $ 945 

MX-70 $ 459 

INTERFACE CARDS 

8141 (RS-232) $ 75 

8150 (2K Buffered RS-232) $ 150 

8161 (IEEE 488) $ 55 

8131 (Apple Card) $ 85 

8230 (Apple Card) $ 25 

8220 (TRS-80 Cable) $ 35 

DIABLO 630 PRINTER 

DIABLO 630 - Serial - RS-232 $2710 

Tractor Option $ 250 



CALL NEECO FOR 

ANY OF YOUR 

COMMODORE COMPUTER NEEDS 



NEC SPINWRITER PRINTERS 

5530 (Parallel) $3055 

5510 (Serial) $3055 

5520 (KSR-Serial) $3415 

Tractor Option $ 225 



APPLE 

16K APPLE l"l+ $1330 

32K APPLE II* $1430 

48K APPLE IK $1530 

APPLE DISK w/3.3 DOS .$ 650 

APPLE DRIVE Only $ 490 

APPLE III 128K - In Stock! 
w/Monitor + 
Info Analystpak $4740 




AMDEK MONITORS 

Video 100 12" B+W $ 179 

Video 300 12" Green $ 249 

Color 1 13" Low Res $ 449 

Color I1 13" High Res $ 999 




INTERTEC COMPUTERS 

64K Superbrain 

(360 Disk Storage), CP/M™ . . . $3495 
64K QD Superbrain 

(700K Disk Storage), CP/M™. . $3995 



*CP/M is a registered trademark of Digital Research 



ATARI COMPUTERS 

Atari 400 (16K RAM) $ 399 

Atari 800 (32K RAM) - good thru 8/31 $1080 

Atari 410 RECORDER $ 89.95 

Atari 810 DISK DRIVE $ 599.95 

NEECO carries all available ATARI Software and Peripherals. 




PROFESSIONAL 
SOFTWARE 

WordPro 1 8K $ 29.95 

WordPro 3 (40 Clm. )16K ....$ 199.95 

WordPro 3+.. $ 295 

WordPro 4 (80 Clm.) 32K . . . . $ 375 
WordPro 4+ $ 450 



JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG. 

WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS USTED UNDER SIMILAR "IN STOCK" CONDITIONS. 




NEECO 

679 HIGHLAND AVE. 
NEEDHAM. MA 02194 



(617)449-1760 



Telex: 951021 



MON-FRI 9:00 - 5:00 



Master-Charge and VISA Accepted 
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SITTING 
PRETTY 

You can use just about any desk for a 
computer terminal stand. But with 
CF&A, you're sitting pretty. Our full 
range of desks, workstations, and ter- 
minal stands are designed to accom- 
modate a variety of computer equip- 
ment. Choose from our Classic Series 
desks, DR Series desks and enclo- 
sures, specialty items likeour Apple II 
desk, or a universal printer stand. 
You'll be sitting pretty with attractive 
color selections, durable construc- 
tion, versatile configurations, useful 
options, competitive prices, quick 
delivery, and personal service. It's our 
way of doing business. 

CF*A 

Computer Furniture and 

Accessories, Inc. 

1441 West 132nd Street 

Gardena, CA 90249 

(213) 327-7710 



eluded a dummy initialization section 
for illustrative purposes in the listing 
of WINDOW. 

Using Units 

It is instructive to compare the in- 
itialization section of the CALEN- 
DAR listing with the dummy version 
in the WINDOW listing. In CALEN- 
DAR, the initialization section is used 
to read an area of the system disk and 
load data from this area into public 
variables declared in the interface sec- 
tion. No procedures or functions are 
declared in the interface section of 
this unit (except for a dummy proce- 
dure, as described previously). Thus, 
when any program that employs 
CALENDAR begins execution, the 
first action undertaken is a reading of 
system date information from the sys- 
tem disk and storage of the informa- 
tion in variables that can be accessed 
immediately by the host program. To 
the host program, these preinitialized 
variables look the same as constants 
since they already contain values 
before the main program even begins 
execution. 

As an aside, a unit can be built 
within a skeleton program designed 
to exercise and test it. Just substitute 
the expanded unit terminated by an 
END; (note the semicolon) where the 
USES. <unitname> declaration 
would normally appear. When the 
surrounding program runs as ex- 
pected, the unit may be "shelled" out 
like a peanut, recompiled (after ex- 
changing the final semicolon for a 
period), and used as is or bound into 
a collection of units (called a library 
file) on disk. 

This brings us to the task of com- 
piling the listed units and binding 
them into the SYSTEM .LIBRARY. If 
you have only one disk drive you 
would be best served by reading and 
understanding the following, but also 
sending for a disk with all of the files 
on it (see the information in the text 
box on page 244). This will save an 
inordinate amount of juggling to fit 
many obligatory files on one 5-inch 
disk. If you have two or more drives, 
and have never had the experience of 
compiling and linking a unit and in- 
stalling it in a library, I heartily re- 



commend that you type in all the text 
from the listings and see the instruc- 
tions that follow. (You should be 
seated at a Language-Card-equipped 
Apple II as you read the remainder of 
this article.) 

To begin, enter the UCSD editor 
and type in the text file for the IN- 
TRINSIC UNIT WINDOW. Compile 
it, and save both text and code files 
on disk APPLE2, as U.WINDOW. 
TEXT and U.WINDOW. CODE. 
Next, type in the assembly-lan- 
guage listing, CALL, assemble it (by 
typing A from the command level), 
and save text and code files on disk 
APPLE2 as CALL.ASSY.TEXT and 
CALL.ASSY.CODE. 

Now you must link the external 
procedure, CALL.ASSY.CODE, to 
the host unit, U.WINDOW.CODE. 
Type L from the command level to in- 
voke the linker. You should ultim- 
ately see the question: 

HOST FILE? 

Type APPLE2:U.WINDOW.CODE 
and then hit the Return key (the 
.CODE suffix may be omitted when 
using the updated Pascal version 1.1). 
Next, you will be asked: 

LIB FILE? 

to which you should answer, 
CALL.ASSY.CODE and hit the 
Return key. The question will be re- 
peated. This time you simply hit the 
Return key. The next question: 

MAP FILE? 

asks where you wish to send messages 
concerning the progress of the linking 
process. You might find it instructive 
to reply CONSOLE: so you can read 
the linker messages on the screen. 
Finally, you will be asked for the 
name of the object-code file to which 
you wish the finished, linked version 
sent with the prompt: 

OUTPUT FILE? 

Answer with APPLE2:U.WINDOW. 
CODE, followed by Return. At this 

Text continued on page 244 
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Before you buy 

any printer, 

give it this test. 






Other IMP-4 



GREAT GRAPHICS 


M 


2 


SIMPLE PLUG-IN 


M 


2 


3-WAY PAPER 
HANDLING 


m 


2 


LIFETIME 9-WIRE 
PRINT HEAD 


m 


2 


MODERN STYLING 


m 


2 



Only IMP-4 gives you bi-directional printing of dot addressable 
graphics at no extra cost. And with our Quad Density feature, 
you can even print 19008 dots per square inchl That's more than 
twice the resolution of Epson's finest! 

Apple, TRS-80, PET Atari, HP... you name it. We've got the 
industry's widest range of interfaces ready to plug into 
your computer. 

Axiom's IMP-4 lets you use single sheets, roll paper, or 
continuous tractor-fed forms. On other printers these features 
are probably expensive options, if available at all. 

Axiom's rugged head prints good looking tightly formed 
characters with lower-case descenders, 6 different character 
sizes and boldfaces too, all printed bi-directionally at up to 
!00cpsl 

Styling isn't the main reason you choose a printer, but isn't it nice 
to know you're getting a printer that will also look great in your 
office or home? 



Score 2 points 
for each answer. 



10 



AXIOMS new IMP-4 
scores a"10." 



IMP-4 printer shown with 
optional sound shield. 






■ 



y;- ■■ 







i 







| AXIOM CORPORATION 
1014 Griswold Avenue, San Fernando, CA 91340 • Telephone: (213) 365-9521 • TWX: 910-496-1746 



Listing 2: Apple Pascal program to display a high-resolution 
color test pattern and the system-disk date. 

/************************************** 

* STARTUP * 
************************************** \ 

( *$S+*) 
( * ROSS M . TONKENS , M . D . * ) 
( *VER. 01.24.81.01*) 

(************************************** 
^PRODUCES A SIX COLOR HIGH RESOLUTION* 
*COLOR BAR TEST PATTERN WITH THE * 
^SYSTEM DATE DISPLAYED IN THE CENTER * 
*ALONG WITH ANY GREETING OR MESSAGE * 
*THE USER MAY DESIRE. * 

* * 

*WHEN THIS PROGRAM IS SAVED ON THE * 
*BOOT DISKETTE AS * 

* * 

* "SYSTEM. STARTUP" * 

* * 

*THE APPLE WILL "WAKE UP" DISPLAYING * 
*A COLOR TEST PATTERN AND WHAT IT * 
^BELIEVES TO BE THE CORRECT DATE, * 
*THUS SAVING THE USER FROM HAVING TO * 
* INVOKE THE FILER TO CHECK THE DATE * 
* AFTER BOOTING. THIS IS ACCOMPLISHED* 
*BY BLOCKREADING THE AREA OF THE BOOT* 
*DISK WHERE THE SYSTEM DATE IS STORED* 




TRS-8a MODEL I 
64K CP/iVL 

MM-16K $200 

CP/M 2.2 $125 

with BIOS 
special BOOT- ROM 
I $25.00 extra on request 

specify 16K, 32K or 48K 

' ■-■---'" "" Minimum 16K & 1 Disk Drive 

Now enjoy the portability of CP/M* 
combined with the power of a full 64K of 
RAM with the MM-16K memory 
management unit which includes 16K of on 
board RAM. The MM-16K Will work with 16K 
of TRS-80 RAM „ and one disk but we suggest 
48K and two disk drives. 

Model III version soon available 

Dealer inquiries Invited 

Martin Data Systems 

3010 Santa Monica Blvd. Suite 193 

Santa Monica, Ca. 90404 (213) 828-8985 EXT. 929 

S3.50 shipping and handling charge (UPS) check or 
money order. Calif, residents add 6% sales tax 

CP/M Trademark Digital Research TRS-80 Trademark Tandy Corp. 



*AND DISPLAYING THIS INFORMATION ON 
*THE HIRES SCREEN. THE METHOD IS 
^THEREFORE VALID BOTH FOR MANUAL 
^UPDATE SYSTEMS AS WELL AS FOR THOSE 
^SYSTEMS CONTAINING A CLOCK WHICH 
^AUTOMATICALLY UPDATES THE SYSTEM 
*DATE ON THE BOOT DISKETTE. 



********* 



t*************** 



t********* 



USES TURTLEGRAPHICS , APPLESTUFF , CALENDAR; 



YOU SHOULD FIRST BIND THE UNIT, "CALENDAR," 
TO THE SYSTEM. LIBRARY (SEE ACCOMPANYING 
ARTICLE) BEFORE COMPILING THIS PROGRAM. 
THIS IS BECAUSE "SYSTEM. LIBRARY" IS WHERE 
THE COMPILER EXPECTS TO FIND ALL "INTRINSIC" 
UNITS . 



CONST 

MINX 

MINY 

MAXX 

MAXY 

CHARWD 

CHARHT 



VAR 

LEFT, 

RIGHT, 

TOP, 

BOTTOM, 

COLOR, 

INC : INTEGER; 



PROCEDURE BAR; 



( *DRAWS THE VERTICAL COLOR BARS ON THE SCREEN* ) 
( *ONLY 5 COLORS USED SINCE BORDER AND TEXT * ) 
(^WINDOWS ARE IMPLICITLY BLACK, THE 6TH COLOR*) 






( *HIRES 


SCREEN BOUNDS*) 





; <* " 


M M * \ 


279 


(* " 


11 " * \ 


191 


(* " 


•« " * \ 


7 


( *HIRES 


CHAR WIDTH * ) 


8 


( *HIRES 


CHAR HEIGHT *) 



VAR 




COLR: SCREENCOLOR; 




BEGIN 




CASE COLOR OF 




1: 


COLR:= WHITE; 


2: 


COLR:= BLUE; 


3: 


COLR:= ORANGE; 


4: 


COLR:= GREEN; 


5: 


COLR:= VIOLET 


END; 




VIEWPORT( LEFT, RIGHT, TOP , BOTTOM ) ; 


FILLSCREEN( COLR) 


/ 


IF COLOR < 5 THEN 


BEGIN 




LEFT:= LEFT 


+ INC; 


RIGHT := RIGHT + INC 


END 




END; 


Listing 2 continued on page 242 
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More performance than you ever 
imagined — for $1995. If you're con- 
sidering a DEC® terminal, C. Itoh 
now has two reliable alternatives that 
could easily change your mind. 

Take our 132-column CIT 101, 
for example. Unlike DEC's VT100® 
it includes full AVO performance — as 
standard equipment. You also get a 
96 ASCII character set, plus 128 spe- 
cial characters. Characters may 
appear single-width and double- 
width, double-height. Reverse video, 
blinking, half-intensity and under- 
score may be used in up to 16 
combinations. The cursor may be 
underline or block, blinking or non- 
blinking, or invisible to the viewer 
— all under computer control. There's 



raster graphics too. And 19.2K Baud 
asynchronous communications. 
Human engineered features include 
a non-glare screen and detached 
selectric-type keyboard. Of course, if 
all you need is 80-column capability, 
have we got a terminal for you. 

The $1195 80-column terminal 
that performs like a 132. Its C. Itoh's 
CIT 80, the DEC VT52® emulator 
that's packed with features many big- 
ticket terminals don't ofier. Things 
like smooth scrolling, soft setup 
mode, line drawing graphics and 
unidirectional RS 232-C printer port. 
A 19. 2K Baud main port features 
X/ON-X/OFF protocol as well as full 
and half-duplex in conversation 
mode. Video attributes include 



blinking, underline, half intensity— 
even reverse video. You get CIT 101- 
type human engineered features too. 
Plus socketed firmware for maximum 
OEM flexibility. 

Both terminals are backed by 
our 90-day warranty, fully field sup- 
ported and ready for immediate 
shipment. So if you're thinking of 
getting a DEC terminal, consider 
the alternatives: CIT 80 and CIT 101. 

For full details, contact our 
exclusive representative, ACRO Cor- 
poration, 18003-L Skypark South, 
Irvine, CA 92714. (714) 557-5118. 

<32c.itoh 

ELECTRONICS, INC. 

One world of quality 



Before you order a VTIOO, 

think twice. 




. 
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1981 

MICRO-TAX 

Microcomputer Taxsystems, Inc. 

Are you looking for the best 
tax package in the USA? Call 

MICRO-TAX 

For the 1981 Tax System 
INDIVIDUAL PACKAGES 

Level 1 : 23 Schedules and Forms 

: Multiple Clients 
$250 : Prints IRS Approved Forms 

Level 2: 30 Schedules and Forms 
: Multiple Clients 
: Prints IRS Approved Forms 

$1,000 : Prints on IRS Forms or Overlays 
: Depreciation System 
: State Tax Interface 
: Integrated Data Base 
: Batch Compute and Print 

PARTNERSHIP PACKAGE 

Level 3: 20 Partnership Schedules and 
Forms 

$750 : Multiple Clients 

: Prints IRS Approved Forms 

: Prints on IRS Forms or Overlays 

: Depreciation System 

: Integrated Data Base 

: Batch Compute and Print 

Levels 2 and 3 are discounted to a total 
of Si ,500 if purchased at the same time. 

Updates: Annual Updates are available. 

Demonstration Package: Demonstration 
Packages are available for S50. 

State Systems: Information on Individual 
State Tax Systems is available 
upon request. 

Transparent Overlays: Transparent Over- 
lay sets are available. 

All levels operate undermost CP/M* 
formats including Apple*. 
Compiled Microsoft Basic. 

Consider the advantages this 

State-of-the-Art package 

can bring you: 

• Complete System 

• Versatility 

• Complete In-Office Security 

• Time Saving 

• Pre Year-end Tax Planning 

MICRO-TAX 

Microcomputer Taxsystems, Inc. 

22713 Ventura Blvd., Suite F 

Woodland Hills, CA 91364 

(213) 704-7800 

Available at most 
Professional Computer 
Retailers 

*CP/M is a TM of Digital Research 
"Apple is a TM of Apple Computer. Inc. 



Listing 2 continued: 

PROCEDURE MESSAGE; 



(*" LOADS" PROCEDURE SAYIT WITH USER MESSAGE STRING*) 



VAR 



MSSG 
VTAB 
CH 
( *TODAY 

PROCEDURE SAYIT; 



STRING; 
1. .24; 
CHAR; 
STRING; 



PREDECLARED IN "UNIT CALENDAR"*) 



( CALCULATES COORDINATES FOR CENTERING USER* ) 
( *MESSAGE ON THE HIKES SCREEN AND PRINTS IT* ) 

VAR 

X,Y: INTEGER; 



BEGIN 

X:= ROUND((280 - LENGTH(MSSG) * CHARWD )/2); 

Y:= MAXY - VTAB * 8; 

VIEWPORT (X - CHARWD,X + LENGTH (MSSG) * CHARWD + 2 * CHARWD, 
Y - CHARHT,Y + 2 * CHARHT ) ; 

FILLSCREEN( BLACK ) ; 

MOVETO(X,Y); 

WSTRING( MSSG ) ; 
END; 



SUBSTITUTE YOUR MESSAGES AND VTABS FOR THE 
ONES BELOW. OF COURSE YOU WILL WANT TO KEEP 
THE DATE WHICH IS STORED IN THE PREDECLARED 
STRING VARIABLE "TODAY" FROM "UNIT CALENDAR." 



BEGIN 

MSSG:= ' GOOD DAY, DR. TONKENS! '; 

VTAB:= 8; SAYIT; 

MSSG : = ' WELCOME TO APPLE/UCSD PASCAL 1.1 

VTAB:= 10; SAYIT; 

MSSG:= CONCAT( ' THE DATE IS' , TODAY); 

VTAB:= 12; SAYIT; 

MSSG:= ' DIGIT ALICE AT YOUR DISPOSAL * ; 

VTAB:= 16; SAYIT; 

MSSG:= ' HIT < RETURN > WHEN READY '; 

VTAB:= 22; SAYIT; 

VIEWPORT( MINX , MAXX, MINY , MAXY ) 
END; 



BEGIN (*STARTUP*) 

INITTURTLE; 

LEFT:= 0; RIGHT := ROUND ( MAXX/ 5 ) 

TOP:= MINY; BOTTOM := MAXY; 

INC:= RIGHT + 1; 

FOR COLOR := 1 TO 5 DO 
BAR; 

MESSAGE; 

REPEAT UNTIL KEYPRESS; 

TEXTMODE 
END. (* STARTUP*) 



l; 
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ALLYOU 
IS PLUG IT IN! 



A SIGMA SYSTEM 
is COMPLETE: 

Computer, terminals, 
printers, interfaces, 
operating system, 
manuals and documen- 
tation, etc.>A//yoL/do 
is plug it in. 

A SIGMA SYSTEM 
WORKS: 

It is assembled, tested, 
burned-in, tested, con- 
figured, tested, burned- 
in again, and retested. 
All you do is plug it in. 

A SIGMA SYSTEM 
is FLEXIBLE: 

Each system is con- 
figured for an exact 
need, be ita64K 
stand-alone 
with a 



small matrix 
printer or a 512K multi-user, 
multi-processor with several 
600LPM line printers— or 
anything in between. All you 
do is plug it in. 

A SIGMA SYSTEM is 
EXPANDABLE: 

Each system is designed to 
grow with your customer's 
needs. Usually only an addi- 
tional board is required for 
expansion. All you do is plug 
it in. 

A SIGMA SYSTEM is 
SUPPORTED: 
SIGMA's Engineering Depart- 



ment provides technical 
support, parts and training, 
while the SIGMA Marketing 
Department offers in-market 
sales and marketing support. 
We design our dealer/agency 
program to fit your needs. 

Below are 4 of more than 
80 fully integrated systems: 
SIGMA SYSTEM I 

A single user stand-alone 
system: • 64K RAM -2X5K" 
QD Floppy Drives (700KB) 

• 12" CRT with full ASCII 
Keyboard • PrinteMOOcps 
(data processing) and 50 cps 
(letter quality) plus graphics 
capability • CP/M Operating 
System • Fully integrated 
and tested • Expandable 
Total Price: $3,775 

SIGMA SYSTEM II 

A multi-user (2) system: 

• 64K RAM per user • 5 V 
Floppy Drive (500KB) • 5MB 
Hard Disk Drive •2CRT 



Terminals with detach- 
i able keyboards • High 
J speed 180 cps printer 

■ • MP/M Operating 
-J System • Fully integrated 
I and tested • Expandable 
Total Price: $8,675 

SIGMA SYSTEM III 

] A four user (4) system: 
• 64K RAM peruser 

■ •2x8" Floppy Disk 
Drives(1.2MB)-11MB 
Hard Disk Drive • 4 
CRT's with detachable 
J keyboards • Printer 

1—200 cps (data mode), 
60 cps (letter quality 
mode) plus graphics • MP/M 
Operating System • Fully 
integrated and tested 

• Expandable 
Total Price: $14,459 

SIGMA SYSTEM IV 

An eight user (8) multi- 
processing system: • 512K 
RAM • 8" Floppy Disk Drive 
(1.2MB) • 18MB Hard Disk 
Drive • 8 CRT's with detachable 
keyboards • Printer— 180 cps 
data printer • Printer— 55 cps 
letter quality • CP/M com- 
patible multi-user system • Data 
Base Management System 

• Fully integrated and tested 

• Expandable up to 16 users 
Total Price: $32,997 

(The above systems include 
charge for integration. If 
integration is not desired, 
please inquire about addi- 
tional discounts.) 



U.S. Domestic/Canada 
Sigma Digital Systems, Inc. 

14433 N. 73rd Street 
Scottsdale, Arizona 85260 
Telephone: (602) 998-4987 



Sigm 



MRCEL COMPANIES 



International 
Sigma International Trading Corp. 

RO. Box 1118 

Scottsdale, Arizona 85252 

Telephone: (602) 998-9004 

Telex: 165-745 SIGMA 



DEALERSHIPS/ AGENCIES AVAILABLE IN SELECTED AREAS 
"PLUG INTO SIGMA'S DISTRIBUTION NETWORK" 

Circle 323 on inquiry card. 



Text continued from page 238: 

point, WINDOW (currently saved 
as APPLE2:U.WINDOW.CODE) is 
ready to be bound to SYS- 
TEM.LIBRARY. 

However, before installing WIN- 
DOW in SYSTEM.LIBRARY you 
should enter and compile CALEN- 
DAR from its listing and save the text 
and code files as APPLE2:U.CALEN- 
DAR.TEXT and APPLE2:U.CAL- 
ENDAR.CODE. 

At this point a few words are in 
order about a library file. All object- 
code files in UCSD Pascal can be vis- 
ualized as residing within a "cabinet" 
having sixteen shelves. Each shelf can 
hold only one item, called a segment. 
A segment represents one stand-alone 
piece of object code. A unit, even one 
which invokes external assembly-lan- 
guage subroutines, still represents . 
only one segment, since the subrou- 
tine, once linked to the unit, becomes 
an integral part of that unit's object 
code. The only time a unit occupies 
more than one "shelf" in the cabinet is 
when that unit is an intrinsic unit 
with both code and data segments. 
(This subject was briefly examined in 
the discussion of WINDOW.) Pascal 
programs use only one shelf. This is 
because any program, no matter how 
lengthy, is still one stand-alone piece 
of object code. There are exceptions 
to this rule if the program is so 
lengthy that it has to be broken up in- 
to pieces, but this subject is beyond 
the scope of our current discussion 
(see the "Program Segmentation" sec- 
tion of the Addendum to the Apple 
Pascal Language Reference Manual). 

A library is merely one of these 
"cabinets" whose shelves contain use- 
ful collections of precompiled subrou- 
tines instead of a program. If we wish 
to fill two of the empty "shelves" in 
SYSTEM.LIBRARY with the WIN- 
DOW and CALENDAR units, we 
begin by executing APPLE3:LI- 
BRARY from the command level. To 
the prompt: 

OUTPUT CODE FILE - > 

reply APPLElrSYSTEM. LIBRARY 
followed by Return. When 

LINK CODE FILE - > 



appears, again reply, APPLEl: 
SYSTEM.LIBRARY and hit Return. 
Now, when 

SLOT TO LINK INTO? 

appears, reply = to initiate auto- 
matic copying of all the old units into 
the new library. 

Be sure to watch the screen during 
this process, as you can actually see a 
dynamic depiction of units being 
stored in the new library's code slots. 
You will again be prompted: 

SLOT TO LINK INTO? 

to which you should reply: N (for 
new file). Again, you will also be 
asked: 

LINK CODE FILE - > 

which you answer with APPLE2: 
U.WINDOW.CODE Return. Type 
the following: 1 7 2 8 N. You will see 
the by now familiar prompt: 

LINK CODE FILE - > 

Reply, APPLE2:U. CALENDAR. 
CODE Return. Now to the question: 

SLOT TO LINK INTO? 

reply as follows: 1 9 2 10 Q. 

You will be prompted with the 
question: 

NOTICE? 

so that, if you wish, you may type in 
a copyright or the current date on 
which you appended this library. 
This message will then be embedded 
in the library file on disk for later 
retrieval through the LIBMAP utility 
on disk APPLE3. The next Return 
(with or without a NOTICE) will ter- 
minate execution of LIBRARY, re- 
turning you to the command level, 
and replace the old copy of 
SYSTEM.LIBRARY on disk APPLEl 
with your new, appended verison. 

If you want a copy of the interface 
sections of the units in the new SYS- 
TEM. LIBRARY, simply execute 
APPLE3:LIBMAP. Answer Y to all 



(Y/N)? prompts after specifying 
APPLE1:SYSTEM. LIBRARY when 
asked to: 

ENTER LIBRARY NAME: 

Answer, PRINTER: or CONSOLE:, 
Return, to the request: 

MAP OUTPUT FILE NAME: 

and hit Return when asked again, in 
order to return to the command level. 

Conclusion 

The extensibility of UCSD Pascal 
through units is one of its most 
powerful features, one that is similar 
in concept to using one of a genii's 
three magic wishes to ask for more 
magic wishes. 

I hope this article will encourage 
readers to explore the power of the 
unit and investigate some of its mys- 
teries . ■ 
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For those with only one disk drive 
(or an aversion to typing) a disk is 
available with copies of the following 
files: 

• U. WINDOW. TEXT and U.WIN- 
DOW.CODE 

• CALL.ASSY.TEXT and CALL. 
ASSY. CODE 

• U.CALENDAR.TEXT and U.CAL- 
ENDAR.CODE 

• STARTUP.TEXT and STARTUP. 
CODE 

• SYSTEM.LIBRARY with WINDOW 
and CALENDAR installed 

To obtain a copy of thti disk, send a 
check or money order for $14.95 (add 
6% sales tax if you are a California 
resident), plus $1 shipping and han- 
dling, to RMT UNITS, Suite 11'85-W, 
8635 West Third St., Los Angeles, CA 
90048. 
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The first-ever Database 
Word Processor System. 



OK NOW TOSS OUT 
OCTOBER ANO JUNE, 
AND TELL ME HOW MUCH 
THE LITTLE SALESMEN 
MADE IN THE MIDDLE - 
SIZED DEPARTMENTS. 



Sequitur. There's never been 
anything like it. 

Compare it to the low end of the 
database market, like Condor and 
dBase II, and you'll find it does far 
more. Put it against the high end, like 
Oracle or Ingres, and you'll be 
surprised how close it comes. 

Except it's a whole lot easier to use. 

It adapts to you, not the other 
way around. 

Thanks to its clear data display and its 

graphic query language, 

Sequitur is easy for the 

beginning user, but 

powerful enough for the 

sophisticated user. 

If s so friendly that the 

most timid beginner can 

pick up the operating manual, sit 

down at a terminal and start right 

in entering data, generating reports, 

writing form letters, managing 

documents and doing everything 

else you can do once you combine 

a database system with 

a word processor. /^~\ 

( ^tf i 
Editing without pain \ ^ J 

or fear. v — ^\ 

The word processor feature 
lets you edit any part of a 
table. Once you edit it, 
Sequitur makes the 
change all through the 
system. But the edit 
doesn't destroy what you 
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started with. If you change your mind, 
you can bring back earlier versions 
with a keystroke. 

When you give a command like 
"JOIN" Sequitur doesn't create a 
duplicate file. This means the system 
works faster, uses less disk space and, 
most important, any update goes to the 
correct file— because it's the onl y file. 

As we said, there's nothing else 
like it at any price. 

The price. It's the nicest surprise. 

Today you can run Sequitur with 
the multi-user Unix Version 7 
operating system or with Unix 
look-alikes on 16-bit machines 
like the Onyx or Plexus. 
You can install Sequitur on 
your computer for as little as 
$3495. ft you've checked 
into serious Unix software, 
you know how good 
that price is. 
Come see 
Sequitur in action. 
For a complete 
demonstration, 
write Pacific Software, 
2608 Eighth Street, 
Berkeley CA 94710. 

Or call us at 
(415)540-0616. 




Sequitur 

Pacific Software Manufacturing Company 



mi <#' 
Unix is a trademark of Bell Laboratories. 
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DYNACOMP 



*. 



Quality software for*: 



ATARI 

PET 

APPLE II Plus 



TRS-80 (Level II)** 
NORTH STAR 
CP/M Disks/Diskettes 

(see Availability box) 



CARD GAMES 



BACCARAT (Atari only) Price: S18.9S Caisclte S22.95 Diskette 

This is the European card game which is the favorite of the Monte Carlo jet set. Imagine yourself at the gaming table with 007 
to your left and Goldfinger to your right. Learn and play BACCARAT at your leisure on the Atari. Contains full high resolu- 
tion color graphics and matching sound. Runs in 16K. Requires one joystick. 

GIN RUMMY (Apple only) Pilot: $18.95 Casseite/S22.95 Diskette 

This is the best micro computer implementation of GIN RUMMY existing. The computer plays exceptionally well, and the 
HIRES graphics are superb. What elsecan be said? 

POKER PARTY (Available for all computers) Price: $17.95 Cusetie/1 21.95 Dbkciie 

POKER PARTY is a draw poker simulation based on the book. POKER, by Oswald Jacoby. This is the most comprehensive 
version available for microcomputers. The party consists of yourself and six other (computer) players. Each of these players 
(you will gel to know them) has a different personality in the form of a varying propensity w bluff or fold under pressure. 
Practice with POKER PARTY before going to that expensive game tonight! Apple cassette and diskette versions require a 
32 K (or larger) Apple II. 

CRIBBAGE 2.0 (TRS-80only) Price: $14.95Cassette/518.95 Dbkelte 

This is simply the best cribbagc game available. It is an excellent program for the cribbage player in search of a worthy oppo- 
nent as well as for the novice wishing to improve his game. The graphics arc superb and assembly language routines provide 
rapid execution. See the software review in 80 Software Critique. 



THOUGHT PROVOKERS 

MANAGEMENT SIMULATOR (Atari, North Star and CP/M only) Price: $19.95 Ciss«ite/S23.95 Diskette 

This program is both an excellent leaching tool as well as a stimulating intellectual game. Based upon similar games played at 
graduate business schools, each player or team controls a company which manufacturers three products. Each player attempts 
to outperform his competitors by selling selling prices, production volumes, marketing and design expenditures etc. The mosi 
successful firm is the one with the highest stock price when the simulation ends. 

FLIGHT SIMULATOR (Available f orall computers) Price: $17.95 Cassette/521.95 Diskette 

A realistic and extensive mathematical simulation of take-off. (light and landing. The program utilizes aerodynamic equations 
and the character! sties of a real airfoil. You can practice instrument approaches and navigation using radials and compass 
headings. The more advanced flyer can also perform loops, half-rolls and similar acrobatic maneuvers. Although this program 
does not employ graphics, it is exciting and very addictive. See the software review in COMPUTRONICS. Runs in 16K Atari, 

VALDEZ (Available for all computers) Price: $15.95 C»s*tte/$19.95 Diskette 

VALDEZ is a computer simulation of supertanker navigation in the Prince William Sound/Valder Narrows region of Alaska. 
Included in this simulation is a realistic and extensive 256 x 236 element map. portions of which may be viewed using the 
ship's alphanumeric radar display. The motion of the ship itself is accurately modelled mathematically. The simulation also 
contains a model for the tidal patterns in the region, as well as other traffic (outgoing tankers and drifting icebergs). Chart 
your course from the Gulf of Alaska to Valdez Harbor! See the software reviews in 80 Software Critique and Personal Com- 
puting. 

BACKGAMMON 2.0 (Atari, North Star and CP/M only) Price: S14.95 Cassette/518.95 Diskette 

This program tests your backgammon skills and will also improve your game. A human can compete against a computer or 
against another human. The computer can even play against itself. Either the human or the computer can double or generate 
dice rolls. Board positions can be created or saved for replay. BACKGAMMON 2.0 plays in accordance with the offiicial rules 
of backgammon and is sure to provide many fascinating sessions of backgammon play. 

CHECKERS 3.0 (PET only) Price:$16.95C«seite/S20.95 Diskette 

This is one of the most challenging checkers programs available. It has 10 levels of play and allows tltc user to change skill 
levels at any lime. Although providing a very tough game at level 4-8, CHECKERS 3.0 is practically unbeatable atlevels9 and 
10. 

CHESS MASTER(North Star and TRS-80 only) Pric«:$19.95 C*.«eite/$23.95 Diskette 

This complete and very powerful program provides five levels of play. It includes castling, en passant captures and the promo- 
tion of pawns. Additionally, the board may be preset before the start of play, permitting the examination of "book" plays. To 
maximize execution speed, the program is written in assembly language (by SOFTWARE SPECIALISTS of California). Full 
graphics are employed in the TRS-80 version, and two widths of alphanumeric display are provided to accommodate North 
Star users. See reviewin onCompuling. 

LEM LANDER (32K Apple Disk only) Price: 516.95 Dbkette 

Pilot your LEM LANDER to a safe landing on any of nine different surfaces ranging from smooth to treacherous. The game 
paddles are used to control craft attitude and thrust. This is a real-lime high res challenge! 

FOREST FIRE! (Atari only) Pitee: $16.95 Cassetie/$20.95 Dbkette 

Using excellent graphics and sound eff eels, this simulation puis you in ihe middle of a forest lire. Your job is 10 direct opera- 
tions to put out the (lire while compensating for changes in wind, weather and terrain. Not protecting valuable structures can 
result in startling penalties. Life-like variables are provided to make FOREST FIRE! verysuspctiseful andchallenging. No two 
games have the same selling and there are 3 levels of difficulty. 

SPACE EVACUATION! (Apple, Atari and TRS-80 only) Price: $15.95 Casse«e/$19.95 Dbkette 

Can you colonize the galaxy and evacuate the Earth before the sun explodes? Your computer becomes the ship's computer as 
you explore the universe to relocate millions of people. This simulation is particularly interesting as il combines many of the 
exciting elements of classic space games with the mystery challenge of ADVENTURE. 

MONARCH (Atari only) Price: $11.95 C«xtte/$15.95 Dbkette 

MONARCH is a fascinating economic simulation requiring you to survive an 8-year term as your nation's leader. You deter- 
mine the amount of acreage devoted to industrial and agricultural use. how much food to distribute to the populace and how 
much should be spent on pollution control. You will find that all decisions involve a compromise and that il is not easy to make 
everyone happy. Runsin 16K Atari. 

CHOMPELO (Atari only) Pike: $1 1.95 Cu.wite/$I5.95 Diskette 

CHOMPELO is really two challenging games in one. One is similar to NIM; you must bile of f part of a cookie, but avoid tak- 
ing the poisoned portion. The other game is the popular board game REVERSI. It fully uses the Atati's graphics capability, 
and is hard to beat. This package will run on a 16K system. 

SPACE LANES (Available for aU computers) Price: 510.95 C«»eHe/$14.95 Dbkette 

SPACE LANES is a simple but exciting space transportation game which involves up to four players (including the computer). 
The object is to form and expand space transportation companies i n a competitive environment. The goal is to amass morenet 
worth than your opponent. The economics include stock purchases and company mergers. Watch your wealth growl 



AVAILABILITY 



DYNACOMP software is supplied with complete documentation containing clear explanations and examples. Unless otherwise 
specified, all programs will run within I6K program memory space (ATARI tequires 24K). Except where noted, programs are avail- 
able on ATARI. PET. TRS-80 (Level II) and Apple (Applesoft) cassette and diskette as well as North Star single density (double 
density compatible) diskette. Additionally, most programs can be obtained on standard (IBM 3740 single density/double density 
compatible format) 8" CP/M floppy disks for systems running under MB ASIC (for example. Altos, Xerox 820and many others). 
i'/>" CP/M diskettes arc available for the North Star and Osborne computer systems. 



•ATARI. PET/CBM. NORTH STAR. CP/M. IBM. OSBORNE and XEROX are registered tradenames and/or trade marks. 

'*Exctpt where noted, all 77*5-30 Model I software u available on cassette (only) for the TRS-80 Model III. Exceptions: 
VALDEZ. CRIBBAGE. CRAFIX. CHESSMASTER. TRS-80 diskettes are not supplied with either DOS or BASIC. 



DYNACOMP OFFERS THE FOLLOWING 

• Widest variety 

• Guaranteed quality 

• Fastest delivery 

• Friendly customer service 

• Free catalog 

• 24 hour order phone 



AND MORE... 



ST ARTREK 3.2 (Available for all computers) Pilce: $ 1 1 .95 C«»etie/$15.95 Diskette 

This is the classic Slartrck simulation, but with several new features. For example, the Klingons now shoot at the Enterprise 
without warning while also attacking starbases in other quadrants. The Klingons also attack with both light and heavy cruisers 
and move when shot all The situation is hectic when the Enterprise is besieged by three heavy cruisers and a starbase S.O.S. is 
received! The Klingons gel even! See the software reviews in A.N.A.L.O.G.. 80 Software Critique and Game Merchandising. 

BLACK HOLE (Apple only) Price: $14.95 Cisjette/518.95 Dbkette 

This is an exciting graphical simulation of the problems involved in closely observing a black hole with a space probe. Ihe ob- 
ject is to enter and maintain, for a prescribed lime, an orbit close to a small black hole. This is to beachieved without corning 
so near ihe anomaly thai Ihe lidal stress destroys the probe. Control of the craft is realistically simulated using side jets for 
rotation and main Ihrusters for acceleration. This program employs Hi-Res graphics and is educational as well as challenging. 



Price: $10.95 Cusctle/$14.95 Dbkelte 

ball into a hole in the screen. Sound simple? Not when the 
sure your skill against others in this habit-forming action 



SPACE TILT (Apple and Atari only) 

Use the game paddles to lilt the plane of ihe TV screen lo "roll" 
hole gets smaller and smaller! A built-in limer allows you lo mc 
game. 

ESCAPE FROM VOLANTIUM (Atari only) Prke: $15.95 Ca«eut/$19.95 Dbkelte 

Bring the action and excitement of an arcade into your home with ESCAPE FROM VOLANTIUM! To escape you must 
maneuver your space ship around obstacles and laser blast the dragon (without being eaten). If he is killed with a direct shot 
(not just a leg lopped off), a door opens lo the outside. How ever, the door does not slay open indefinitely. If you fail to escape 
in lime, the door closes and a new dragon appears. Sometimes you can smash through the door by repeatedly chippingaway at 
il. Other limes il is impervious. At lhc higher levels of play more obstacles and dragonsappear, adding to the excitement. Uses 
high resolution graphics and sound. Runs in I6K. 

ALPHA FIGHTER (Atari only) Price: $14.95 Cassette/$18.95 Diskette 

Two excellent graphics and action programs in onel ALPHA FIGHTER requires you to destroy the alien starships passing 
through your sector of ihe galaxy. ALPHA BASE is in the path of an alien UFO invasion; let five UFO's gel by and the game 
ends. Boih games require lhc joystick and get progressively more difficult the higher you score! ALPHA FIGHTER will run 
on I6K systems;. 

THE RINGS OF THE EMPIRE (Atari only) Price: $16.95 Casseiie/$20.95 Dbkelte 

The empire has developed u new battle station protected by rotating rings of energy. Each time you blast through the rings and 
destroy lhc station, the empire develops a new station with more protective rings. This exciting game runs on 16K systems, 
employs extensive graphics andsound andcanbe played byoneor two players. 

INTRUDER ALERT (Atari only) Pike: $16.95 C«setie/$20.95 Dbkelte 

This is a fast paced graphics game which places you in lhc middle of the "Dreadstar" having just stolen its plans. The droids 
have been alerted and are directed lo destroy you at all costs. You musi find and enter your ship to escape with the plans. Five 
levels of difficulty are provided. INTRUDER ALERT requires a joystick and will run on 16K systems. 



MIDWAY (Atari only) 

MIDWAY is an exciting extension of the game of Battleship. Il mixc 
can be another human or the computer. Color graphics and sound a 



Price: $14.95 Cas»etle/$18.95 Dbkette 
the challenges of strategy and chance. Your opponent 
e both included. Runs in I6K. 



TRIPLE BLOCKADE( Atari only) Price: $14.95 C»seiie/$IS.95Dbkeiie 

TRIPLE BLOCKADE is a two-to-ihrec player graphics and sound action game. It is based on the classic video arcade game 
which millions have enjoyed. Using the Atari joysticks, the object is to direct your blockad'tnglinc around the screen without 
running into your opponent(s). Although the concept is simple, the combined graphics and sound effect lead to "bigh 
anxiety". 

GAMES PACK I (Available for all computers) Price: $10.95 Cass«ite/$14.95 Dbkelte 

GAMES PACK I contains the classic computer games of BLACKJACK, LUNAR LANDER, CRAPS, HORSERACE, 
SWITCH and more. These games; have been combined into one large program for ease in loading. They are individually ac- 
cessed by a convenient menu. This; collection is worth the price just for the DYNACOMP version or BLACKJACK. 

GAMES PACK II (Available for all computers) Pike: $10.95 Cassetie/$14.95 Dbkelte 

GAMES PACK II includes the games CRAZY EIGHTS. JOTTO. ACEY-DUCEY. LIFE. WUMPUS and others. As with 
GAMES PACK I, all the games are loaded as one program and are called from a menu. You will particularly enjoy 
DYNACOMP's version of CRAZY EIGHTS. 
Why pay 57.95 or more per program when you can buy a DYNACOMP collection for just SI0.95? 

MOON PROBE (Alarland North Star only) Price: $11.95 C«selte/S15.95 Dbkette 

This 'tsan exttcmely challenging "lunar lander" progtam. The user must drop from orbit to land al a predetermined largel on 
the moon's surface. You control the thrust and orientation of your crafl plus direct the rate of descent and approach angle. 
Runsin I6K Atari. 

SPACE TRAP (Atari only, 16K) Prke: $14.95 Casseite/518.95 Dbkette 

This galactic "shoot'em up" arcade game places you near a black hole. You control your spacecraft usinglhe joystick and at- 
tempt to blast as many of the alien ships as possible before the black holecloscsabout you. 

CHIRP INVADERS (PET/CBM only) Price: $14.95 Ciss«tie/$18.95 Diskette 

CHIRP INVADERS is an addictive game using action graphics. A Federation space station must be reached before the Chirps 
conquer the Earth. Stationary obstacles, mov ing meteors, and the attacking Chirps must all be avoided for a successful 
journey. Good luck. 



ADVENTURE 



CRANSTON MANOR ADVENTURE(NorthSlarandCP/M only) Prke: $29.95 Dbkelte 

At last! A comprehensive Adventure game for North Star and CP/M systems. CRANSTON MANOR ADVENTURE takes 
you into mysterious CRANSTON MANOR where you attempt to gather fabulous treasures. Lurking in the manor are wild 
animals and robots who will not give up the treasures without a (light. The number of rooms Is greater and the associated 
descriptions are much more elaborate than the current popular series of Adventure programs, making this game the top in its 
class. Play can be stopped at any lime and the status stored on diskette. Not available in 5W" CP/M formal. 

GUMBALL RALLY ADVENTURE (North Star only, 48K) Prke: 521.95 Dbkelte 

Take pan in ihis outlaw race from the east coast to the west coast. The goal is to find your way to the finish line while main- 
taining the highest possible speed. You may choose one of live cars available al the garage. The choice will affect your speed 
and range. Remember to lake spare pans and don'l gel caugh l speeding! 

UNCLE HARRY'S WILL (North Star only, 40K) Pike: 524.95 Dbkette 

Uncle Marry lias died and has left you everything. However, he has neglected to mention where cveiylhing is! Instead, his will 
consists of a poem which contains clues. You will have lo iravel all over ihe United Stales boih by car and on fool to solve ihe 
puzzle, and there are over 300 locationslo probe. Be careful and walch oul for red herrings! 



SPEECH SYNTHESIS 



DYNACOMP is now dlslribuling thencwand revolutionary TYPE-'N-TALK™ (TNT) speech synthesizer from Volrax. Simply 
connect TNT to your computer's serial interface, enter text from the keyboard and hear the words spoken. TNT is the easiest-to- 
program speech synthesizer on lhc market. It uses the least amount of memory and provides the most flexible vocabulary available 
anywhere! 

List price $375. DYNACOMP'S price S329.95. Please add $5.00 for shipping and handling. 

TALK TOME (T'N'T Atari only, 24K) Price: $14.95 Cpsseite/S18.95Dbkette 

This program presents a superb tutorial on speech synthesis usinglhe Atari 800 and TYPE 'N TALK™. TALK TO ME will 
illustrate normal word generation as well as phoneme generation. The documentation includes many helpful programming 



MISCELLANEOUS 



CRYSTALS (Atari only) Price: $ 9.95 Osseite/S 13.95 Dbkette 

A unique algorithm randomly produces fascinating graphics displays accompanied with tones which vary as the patterns are 
built. No two patterns are the same, and the combined effect of the sound and graphics are mesmerizing. CRYSTALS has been 
used in local stores to demonstrate the sound and color features of the Atari. Runs in 16K Atari. 

NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY 

DYNACOMP now distributes the 23 volume NSSE library. These diskettes each contain many programs and offer an out- 
standing value for the purchase price. They should be part of every North Star user's collection. Call or write DYNACOMP 
for details regarding the contents of the NSSE collection. 
Price: S9.95 each/$7.95 each (4 or more) 
The complete collection may be purchased for $149.95 



Circle 114 on inquiry card. 



BUSINESS and UTILITIES 

MAILMASTER (Atari diskette only) Pilce:S39.95 Diskette 

MAILM ASTER is a very versatile software package For managing and manipulating mail lists and mini data bases. Each disk 
can hold over 700 customer entries containing name, address, three 3-leller key words and a phone number. The display is 
marked so that entries may be made and edited with ease. The status (e.g., disk space left, options, etc.) is shown at all times. 
Labeis may be printed 1,2 or 3 up, and all sorting (zip code and alphabetic) is performed by a fast machine language program. 

SORTIT (North Star only) Price: 529.95 Dliketie 

SORTIT is a general puipose sorting program written in 8080 assembly language. This program will sort sequential data files 
generated by NORTH STAR BASIC. Primary and optional secondary keys may be numeric or one to nine character strings. 
SORTIT is easily used with files generated by DYNACOMP's MAIL LIST program and is very versatile in its capabilities for 
all other BASIC data file sorting. 

PERSONAL FINANCE SYSTEM (Atari and North Star only) Price: 539.95 Diskette 

PFS is a single diskette, menu-oriented system composed of ten different programs. Besides recording your expenses and tax 
deductible items, PFS will sort and summarize expenses by payee, and display information on expenditures by any of 26 user 
defined codes by month or by payee. PFS will even produce monthly bar graphs of your expenses by category! This powerful 
package requires only one disk drive, minimal memory (24K Atari, 32K North Star) and will store up to 600 records per disk 
(and over 1000 records per disk by making a few s'unplechanges to the programs). You can record checks plus cash expenses so 
that you can finally see where your money goes and eliminateguesswork and tedious hand calculations. Contains high speed 
machine language sort. 

FAMILY BUDGET (Apple and Atari only) Price: 534.95 Diskette 

FAMILY BUDGET is a vety convenient financial record-keeping program. You will be able to keep track of cash and credit 
expenditures as well as income on a daily basis. You can record tax deductible items and charitable donations. FAMILY 
BUDGET also provides a continuous record of all credit transactions. You can make daily cash and charge entries to any of 21 
different expenseaccounts as well as to 5 payroll and tax accounts. Data are easily retrieved giving the user complete control 
over anotherwise complicated (and unorganized!) subject. 

INTELINK (Atari only) Price: 549.95 Diskette 

This software package contains a menu-driven collection of programs for facilitating efficient two-way communications 
through a full duplex modem (required for use). In one mode of operation you may connect to a data service (e.g.. The 
SOURCE or MicroNel) and quickly load data such as stock quotations onto your diskette for later viewing. This greatly re- 
duces "connect time" and thus the service charge. You may also record the complete contents of a communications session. 
Additionally, programs written in BASIC, FORTRAN, etc. may be built off-line using the support text editor and later "up- 
loaded" to another computer, making the Atari a vtry smart terminal. Even Atari BASIC programs may be uploaded. 
Further, a command file may be built off-line and used later as controlling input for a time-share system. That is, you can set 
up your sequence of time-share commands and programs, and the Atari will transmit them as needed; batch processing. All 
this adds up to saving both connect time and your time. 

TEXT EDITOR II (CP/M) Price: 529.95 Dlskelte/533.45 Disk 

This is the second release version of DYNACOMP's popular TEXT EDITOR I and contains many new features. With TEXT 
EDITOR II you may build text files in chunks and assemble them for later display. Blocks of text maybe appended, inserted or 
deleted. Files may be saved on disk/diskette in right justified/centered formal to be later printed by either TEXT EDITOR II 
or the CP/M ED facility. Futher. ASCII CP/M files (including BASIC and assembly language programs) may be read by the 
editor and processed. In fact, text files can be built using ED and later formatted using TEXT EDITOR II. All in all, TEXT 
EDITOR II is an inexpensive, easy to use, but very flexible editing system. 



Price: 519.95 

specialized data base of all files and programs in the 
up and use. It will organize your disks to provide efficient 



DFILE (Atari and North Star diskettes only) 

This handy program allows North Star and Atari disk u: 
stack of disks which invariably accumulates. DFILE is easy to 
locatin g o f I he desired file or program. 

F1NDIT (North Star only) Price: 519.95 

This is a three-in-one program which maintains information accessible by keywords of three types: Personal (eg: last name), 
Commercial (eg: plumbers) and Reference (eg: magazine articles, record albums, etc). In addition to keyword searches, there 
are birthday, anniversary and appointment searches for the personal records and appointment searches for the commercial re- 
cords. Reference records are accessed by a single keyword or by cross-referencing two or three keywords. 

SHOPPING LIST (Atari only) Price: 512.95 CMsette/516.95 Diskette 

SHOPPING LIST stores information on items you purchase at the supermarket. Before going shopping, it will remind you of 
all the things you might need, and then display (or optionally print) your shopping list and the total cost. Adding, deleting, 
changing and storing data is very easy. Runs with 16K. 

TAX OPTIMIZER (North Star only) Price: 559.95 Diskette 

The TAX OPTIMIZER is an easy-to-use, menu oriented software package which provides a convenient means for analyzing 
various income lax strategies. The program is designed to provide a quick and easy data entry. Income tax is computed by all 
tax methods (regular, income averaging, maximum and alternate minimum tax). The user may immediately observe the tax 
erfeel of critical financial decisions. TAX OPTIMIZER has been thoroughly field tested in CPA offices and comes complete 
with the current tax tables in its data files. TAX OPTIMIZER is tax deductible! 

UTIL (Apple only, 48K) Price: 519.95 Diskette 

UTIL is a disk-oriented utility system which permits examining and changing of the contents of DOS 3.2 and 3.3 diskettes at 
the bit (nibble or byte) level. With UTIL you can easily examine the contents of a diskette sector by sector, restructure the sec- 
tor pointers, reallocate sectors (e.g. bad sectors may be "hidden"), and perform many other sophisticated operations. For the 
experienced programmer. 



TURNKEY AND MENU (Atari only) 

TURNKEY is a utility program which allows you to 
NKEY. load the program diskette to be modified, and a 
and includes another program, MENU. MENU lists the 



Prlce:S17.95 Diskette 

autoboot/autorun diskettes easily. Simply load and run TUR- 

the queslioris! The TURNKEY diskette also comes with DOS 2.0 

of your diskette alphabetically, and permits the runiiinfi of 



STOCKAID (Atari only) Price: 529.95 Diskette 

STOCKAID provides a powerful set of tools for stock market analysis. With STOCKAID you can display point and figure 
charts, as well as bar charts with oscillators. You can also examine long term moving averages and on-balance volume features. 
STOCKAID allows you- to input daily data with a single diskette storage capability of 239 days x 16 stocks. Included are 
stock dividend and split adjustment capabilities. A very professional package! 



EDUCATION 



ORDERING INFORMATION 



Shipping and HandllngCharges 

Within North America: Add $2.00 

Outside North America: Add ] 5 °?o (Air Mail) 



e available upon request. 



8" CP/M Disks 

Add 52.50 to the listed diskette price for each 8" floppy disk (IBM soft sectored CP/M format). I'rograms n 

Microsoft MBASIC or BASIC-80. 



is of these and other programs from 



DYNACOMP, Inc. (Dept. B) 

1427 Monroe Avenue 

Rochester, New York 14618 

24 hour order phone: (716)442-8731 recording 

Office phone (9AM-5PM EST): (716)442-8960 

New York Slate residents please add 7 % NVS sales tax. 



HODGEPODGE (Apple only, 48K Applesoft or Integer BASIC) Price: 519.95 Cassetie/523.95 Diskette 

Let HODGE PODGE be your child's teacher. Pressing any key on your Apple will result in a different and intriguing "hap- 
pening" related tothe letter or number of the chosenkey. Theprogram'sgraphics, color andsound urea delight for children 
from ages I 'A to 7. HODGE PODGE is a non-intimidating teaching device which brings a new dimension to the use of com- 
puters in education^ See review in Infdworld. 

TEACHER'S AIDE (Atari only) Price: 513.95 Owselte/517.95 Diskette 

TEACHER'S AIDE consists of three basic modules contained in one program. The first module provides addition and sub- 
traction exercises of varying levels of difficulty. The second module consists of multiplication problems in which the student 
may be tested both on the final answer and/or on the subtotal answers in the long hand procedure. Several levels of complexity 
are provided here as well. The third module consists of division problems; one particularly nice feature of the division module 
is thai the long hand division steps can be displayed along wiih the remainder in order to clearly demonstrate the procedure by 
which the remainder is derived. Using TEACHER'S AIDE is not merely a drill, but rather a learning experience. 



STATISTICS and ENGINEERING 

DIGITAL FILTER (Available for all computers) Price: 539.95 Cai«iie/$43.95 Diskette 

DIGITAL FILTER is a comprehensive data processing program which permits the user to design his own filter function or 
choose from a menu of filter forms. The filter forms are subsequently convened into non-recursive convolution coefficients 
which permit rapid data processing. In the explicit design mode the shape of the frequency transfer function is specified by 
directly entering points along the desired filler curve. In the menu mode, ideal low pass, high pass and bandpass filters may be 
approximated to varying degrees according to the number of points used in the calculation. These tillers may optionally also be 
smoothed with a Manning function. In addition, multi-stage Butlerworth fillers may be selected. Features of DIGITAL 
FILTER include plotting of the data before and after filtering, as well as display of the chosen filler functions. Also included 
are convenient data storage, retrieval aridediting procedures. 

DATA SMOOTHER (Not available for Atari) Price: 519.95 Casa«ne/S23.95 Diskette 

This special data smoothing program may be used to rapidly derive useful information from noisy business and engineering 
data which are equally spaced. The software features choice in degree and range of fit. as well as smoothed first and second 
derivative calculation. Also included is automatic plotting of the input data and smoolhed results. 

FOURIER ANALYZER (Available for aU computers) Pilce:S19.95 Cusette/523.95 Diskette 

Use this program to examine the frequency spectra of limited duration signals. "Ihe program features automatic scaling and 
plotting of Ihe input data and results. Practical applications include the analysis of complicated patterns in such fields as elec- 
tronics, communications and business. 

TFA (Transfer Function Analyzer) Priee: 519.95 Casaeite/523.95 Diskette 

This is a special software package which may be used to evaluate the transfer functions of systems such as hi-fi amplifiers and 
filters by examining their response to pulsed inputs. TFA is a major modification of FOURIER ANALYZER and contains an 
engineering-oriented decibel versus log-frequency plot as well as data editing features. Whereas FOURIER ANALYZER is de- 
signed foreducalional and scientific use, TFA is an engineering tool. Available for all computers. 

HARMONIC ANALYZER (Available for all computers) Price: 524.95 Caas«ite/S2S.95Diskette 

HARMONIC ANALYZER was designed for the spectrum analysis of repetitive waveforms. Features include data file genera- 
lion, editing and storage/retrieval aswellas dataand spectrumplotting.One particularly unique facility is that the inputdata 
need not beequally spaced orin order. Theoriginal datais sortedand a cubicspline interpolation isusedto create thedatallle 
required by the FFI" algorithm. 



REGRESSION I (Available f or a LI computers) Price: 519.95 Cassctte/S23.95 Diskette 

REGRESSION I is a unique and exceptionally versatile one dimensional least squares "polynomial" curve fitting program. 
Features include veryhigh accuracy: an automatic degree determination option: an extensive internal libraiyof fitting func- 
tions; da.taediting:automaticdaU, curve andresidualplotling ; a slatisticalanalysis(eg: standard deviation, correlationcoeff i- 
cient, etc.) and much more. In addition, new fits may be tried without reentering the data. REGRESSION I is certainly the 
cornerstone program in any data analysis software library.. 

REGRESSION II (PARAFIT) (Available for all computers) Price: S19.95Cas*ne/S23.95 Diskette 

PARAFIT is designed to handle those cases in which the parameters are imbedded (possibly nonlinearly) in Ihe fitting func- 
tion. The user simply inserts the functional form, including the parameters ( A(I). A(2), etc.)as one or more BASIC stalemenl 
lines. Data, results and residuals may be manipulated and plotted as with REGRESSION I. Use REGRESSION I for 
polynomial fitting, and PARAFIT for those complicated functions. 

MULTILINEAR REGRESSION (MLR) (Available for all computers) Price: 524.95 Cai»«ue/Stt.95 Diskette 

MLR is a professional software package for analyzing data sets containing two or more linearly independent variables. Besides 
performing the basic regression calculation, this program also provides easy to use data entry, storage, retrieval and editing 
functions.. In addition, the user mayinlerrogate the solution by supplying values for the independent variables. The number of 
variables and data size is limited only by the available memory. 

REGRESSION I, II and MULTILINEAR REGRESSION may be purchased together for 551.95 (three cassettes) or 563.95 
(three diskettes). 

ANOV A (Nol available on Atari cassette or for PET/CBM) Price: 539.95 Cauetie/543.95 Diskette 

In the past the ANOVA (analysis of variance) procedure has been limited to the large mainframe computers. Now 
DYNACOMP has brought the power of this method to small systems. For thoseconversant with ANOVA. the DYNACOMP 
software package includes the t-way. 2-way and N-way procedures. Also provided are Ihe Yates 2K-P factorial designs. For 
those unfamiliar wiih ANOVA, do nol worry. The accompanying documentation was written in a lutorial fashion (by a pro- 
fessor in the subject) and serves as an excellent introduction to Ihe subject. Accompanying ANOVA is a support program for 
building the data base. Included are several convenient features ir eluding dataediting, deleting and appending. 

BASIC SCIENTIFIC SUBROUTINES, Volumes I and 2 (Nol available for Atari) 

DYNACOMP is the exclusive distributor for the software keyed to the popular texts BASIC SCIENTIFIC SUBROUTINES, 
Volumes I and 2 by 7. Ruckdeschel (see advertisements in BYTE magazine). These subroutines have been assembled according 
to chapter. Included with each collection is a menu program which selects and demonstrates each subroutine. 

Volume 1 

Collection #1: Chapters 2 and 3 - Data and function plotting; complex variables and functions. 

Collection Wl: Chapter 4 - Extended matrix and vector operations. 

Collection *3: Chapters 5 and 6 - Random number generators (Poisson, Gaussian, etc.); series approximations. 
Price per collection: 514.95 Cassette/518. 95 Diskette 
All three collections are available for 539.95 (three cassettes) and 549.95 (three diskettes). 

Volume 2 

Collection # I: Chapter I - Linear, polynomial, multidimensional, parametric least squares. 

Collection #2: Chapter 2 - Series approximation techniques (economization, 

Collection #3: Chapter 3 - Functional approximations by iteration and r 

Collection #4: Chapter 4 - CORDIC approximations to trigonometric, hyperbolic, exponential and logarithmic 
functions. 

Collection 05: Chapter 5 - Table interpolation, differentiation and integration (Newton. LaGrange. splines). 

Collection #6: Chapter 6 - Methods for finding the real roots of functions. 

Collection #7: Chapter 7 - Methods for find ing the complex roots of functions. 

Collection #8: Chapter 8 - Optimization by steepest descent. 
Price per collection: 514.95 Casselle/518.95 Diskette 
All eight collections are available f or$99.95 (eight cassettes) and 5129.95 (eight diskettes). 

Because the texts are a vital part of the documentation, BASICSCIENTIFIC SUBROUTINES. Volumes I and 2 are available 
from DYNACOMP: 



See reviews in KILOBAUD and Dr. Dobbs. 

ROOTS (Available for all computers) PrkeSIO.95 Cas«tte/SI4.95 Diskette 

In a nutshell, ROOTS simultaneously determines all the zeroes of a polynomial having real coefficients. There is no limit on 
the degree of the polynomial, and because the procedure is iterative, the accuracy is generally very good. No initial guesses are 
required as input, and the calculated roots are substituted back into the polynomial and the residuals displayed. 

ACriVE CIRCUIT ANALYSIS ( ACAP) (48K Apple only) Price: $25.95 Cauette/S29.95 Diskette 

ACAP is the analog circuit designer's answer to LOGIC SIMULATOR. With ACAP you may analyze the response of an ac- 
tive or passive component circuit (e.g., a transistor amplifier, band pass filler, etc.). The circuit may be probed at equal steps in 
frequency, and the resulting complex (i.e., real and imaginary) voltages at each component juncture examined. By plotting the 
magnitude of these voltages, the frequency responseof a filler or amplifier may be completely determined with respect to both 
amplitude and phase. In addition, ACAP prints a statistical analysis of the range of voltage responses which result from 
tolerance variations in the components. ACAP is easy lo learn and use. Simply describe the circuit in terms of the elements and 
their placement, and execute. Circuit descriptions may be saved onto cassette or diskette to be recalled at a later time for execu- 
tion or editing. ACAP should be part of every circuit designer's program library. 

LOGIC SIMULATOR (Apple only; 48 K RAM) Price: 524.95 Cassette/S2*,95 Diskette 

With LOGIC SIMULATOR you may easily test your complicated digital logic design wiih respect to given set of inpuls lo 
determine how well the circuit will operate. The elements which may be simulated includemultiple inpul AND, OR. NOR, 
EXOR, EXNOR and NAND gates, as well as inverters, J-K and D nip-flops, and one-shots. The response of Ihe system is 
available every clock cycle. Inputs may be clocked in with varying clock cycle lengths/displacements and delays may be intro- 
duced to probe for glitches aild race conditions. At the user's option, a timing diagram for any given set of nodes may be plot- 
ted using HIRES graphics. Save your breadboarding until the circuit is checked by LOGIC SIMULATOR. 

NUMRERKRUNCHER (TRS-80 only) Price: 569.95 Cassette/573.95 Diskette 

This program is the most complete numerical analysis system available for theTRS-80. ll can handle up to 255data sets, each 
set having a six character name. It includes complete data editing facilities and convenient dala input/output capability. The 
analyses available are multiple linear regression and correlation determination of residuals, data transformalionsand extensive 
graphics generation, including axis naming, and more. The supporting documentation is extremely well written and well 
organized, and includes appendices whichdescribethe numerical procedures used in Ihe program. 

STATSORT (TRS-80 only) 

STATSORT consists of several menu selected programs which allow the us 
files, (machine) sort ihem on any field, and numerically analyze (maximum, 
tabulated data. STATSORT is well documented and easy to use. The cassette 
type which can be read by the Radio Shack Advanced Statistical Package. 

STATTr ST (TRS-80 only) Price: S19.95Cas«lte/S23.95 Diskette 

This is a statistical inference package which helps you make wise decisions in the face of uncertainly. In an interactive fashion 
you can build and edit data files and test Ihe differences in means, variances and proportions. STATTEST will alsoperform 
data analysis as well as do linear correlation and regression. This menu directed statistical workhorse is rounded out with a chi- 
square contingency lest and a (uniform and normal) random sample generator. The documentation is written by a college pro- 
fessor who guides you through the various tests. 



shifting, etc.). 



Price: 539.95 Casaette/S-i3.95 Diskette 
ic (build, edit, merge), format and print 
i, average, variance, standard deviation) 
' — also be employed to create a dala 



ABOUT DYNACOMP 



DYNACOMP is a leading distributor of small system software with sales spanning the world (currently in excess 
of 50 countries). During the past three years we have greatly enlarged the DYNACOMP product line, but have 
maintained and improved our high level of quality and customer support. The achievement in quality is apparent 
from our many repeat customers and the software reviews in such publications as COMPUTRON1CS, 80 Soft- 
ware Critique, A.N.A.L.O.G., Creative Computing and Kilobaud. Our customer support is as close as your 
phone. It is always friendly. The staff is highly trained and always willing to discuss products or give advice. 
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Computer 

Forms 

Catalog 



with 32 pages of 
continuous 
business forms for 
small computer 
systems 

Send today for our NEW full color 32 
page catalog with programming guides, 
prices and order forms for continuous 
checks, invoices, statements, envelopes, 
stock paper and labels. 

• Quality products at low prices 

• Available in small quantities 

• Fast Service 

• Money Back Guarantee 

• Convenient TOLL-FREE ordering 



Fast Service by mail or. . .PHONE TOLL FREE 
1 + 800-225-9550 

Mass. residents 1 + 800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 



Please rush a new computer forms catalog to: 
Name 



CODE 22460 



Company 



Street 



City, State and Zip 



Phone 



Computer make & model 



_ Nebs. _ 
■— — — — — -Computer Forms— 1 

78 HoUis Street, Groton, Mass. 01471 

A division of New England Business Service, Inc. 
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Technical Forum 



A Fast Approximation 
for Fast Fourier 



Mark H. Polczynski 

Eaton/CCSD 

901 South 12th St. 

Watertown, WI 53094 

Two articles in BYTE have presented approximations 
for rapidly calculating M = V a 2 + b 2 . Richard 
Lord in "Fast Fourier for the 6800" (February 1979 BYTE, 
page 108) approximates M by M' = L + S, where L is the 
larger of the quantities a and b, and S is the smaller. Bob 
Leedom in a "Technical Forum" (June 1979 BYTE, page 
188) points out that the approximation can be greatly im- 
proved by letting M' = L+KS and choosing K to 
minimize the error of approximation, E = M — M'. 

The optimum value of K depends on the user's re- 
quirements. Four strategies for optimizing K suggest 
themselves: 

1. minimize the peak-to-peak error 

2. minimize the average magnitude of the error 

3. set the average positive error equal to the average 
negative error 

4. set the average error equal to zero 



K<j2-\ 



K = «/2-\ 




K>*/2-\ 



Figure 1: Generalized error curve for E = 1 — cos ((f)) — K 
sin((f)). 



E= M-M' 
= M-L-KS 
= M-Mcos(<j>)-KMs\n(<t>) 




S*A/sin(d» 



L*Mcos{4>) 
Figure 2: Constructing E = M — M\ 



a-cos(<£)-A-sin(<£) 



MODEL GB75 @ 

Typewriter Interface 

Apple to IBM Electronic 50, 60, 75 Type- 
writers Interface 

• Reads IBM keyboard in parallel with 
Apple keyboard 

• Supports the IBM code functions using 
an escape sequence 

• Types at about 13 characters per second 

• Prints from Integer or Applesoft programs 

• Supports the "Control I Number N" para- 
llel line length mode sequence 

• Has switch selectable upper/lower case 
I/O. 60, 66, 78 continuous form feed page 
lengths, 40+video, 80, 95, 132 character 
line lengths 

Suggested price $195.00 

PROM DEVELOPMENT 
SYSTEM® 



VISION 80 @ 

Video Display Card 




• Menu driven program development 
monitor 

• Programs 2708, 2716, 2532, 2732 and 
48016 EPROMS 

• Simulates PROM from RAM 

• Data and address interface for operator 
location and control 

• Complete user documentation 

Suggested price $295.00 



MODEL A800 @ 

Double Density 8" Controller 




• High speed DMA transfer of data (1 
micro-second/byte) 

• Complete documentation provided — 
includestheory of operation, source code 
for DOS enhancement utilities, sche- 
matics and diskette 

• Uses all standard Apple DOS commands 
(OPEN, CATALOG, LOCK, DELETE, 
LOAD, etc.) except for INIT which has 
been improved and enhanced in a Vista 
format routine 

• Compatible with Apple DOS 3.2/3.3, 
Pascal 1.1 and CPM 2.2 (with the Z80 
soft card by Microsoft) 

• 2K x 8 PROM contains Autoboot func- 
tions and all eight-inch floppy driver code 
allowing complete compatibility with 
Apple DOS 3.2/3.3 

Suggested price $595.00 



MODEL 150 @ 

Type Ahead Buffer 




• Up to 40 character type ahead capability 

• Enter commands or data while your 
Apple is processing previous instructions 

• Compatible with all Apple computers, 
keyboards and software 

• No cuts — no jumpers — no software 
patches required 

• Includes complete instructions for quick 
and easy installation 

Suggested price $49.95 



you 
have 




TM 

apple. 




gel 
a 

whole 
orchard 

of apple add-ons from 

lflClfcl COMPUTER 
W I^MECOMPANY, inc. 

1317 East Edinger 

Santa Ana, CA 92705 

714-953-0523 

800-854-801 7 

Available through your 
local computer dealer. 

c Copyright 1981 Vista Computer Co. 

'"Apple Computer Company, Inc. 

'"Digital Research. Inc. 




• Full upper and lower case character 
capability with 3 dot descenders 

• 9x10 dot matrix per line U.S. (9x11 
Europe) 

• 128 ASCII character set 

• BASIC, FORTRAN and Pascal languages 
supported 

• Z80™ and CP/M™ compatible 

• Compatible with all standard Apple™ 
peripherals 

• Shift and lock for upper and lower case 

• Source switches between 40x24 and 
80x24 software and hardware 

• Rated #1 video card by Softalk and Call 
Apple 

Suggested price $375.00 



VISION 40' 




Softscreen programmable character/ 
generator card for the Apple II computer 

• Allows use of DOS tool kit upper/lower 
case character sets in Apple 40 column 
mode 

• Permits creation of new alpha/numeric 
and graphic characters under Aminatrix 

• Ideal for non-English language applica- 
tions 

• Compatible with most popular word 
processing software packages 

Suggested price $165.00 



TIMECARD lll @ 

Multi-function time utility for the APPLE III 
computer system. Contains the year of the 
century, the month, the date, the day of 
week, the hour, the minute, the second. 

• A countdown timer with a range of one 
millisecond to 999 hours, 59 minutes, 
59 second, 999 milliseconds 

• Selectable 12 or 24 hour time formats 

• Diagnostic error reporting 

• Fully compatible with the APPLE SOS 
operating system 

Suggested price $149.00 



MUSIC MACHINE 9° 

State-of-the-art, LSI sound generator 
technology (General Instruments AY- 
3-8910) 

Full eight octave range (32-7990 Hertz) 
Built-in stereo capability 
Complete computer control of tone/ 
noise generators, stereo mixing, output 
amplitude and sound envelope genera- 
tion 

Utilities provided allow use of popular 
computer music albums and related 
software 



Suggested price 



$129.95 
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Figure 3: Possible flowchart for strategy five. 
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Figure 4: Error curve for strategy five. 









Peak 


Average 








to Peak 


Magnitude 


Strategy 




K 


Error (%) 


of Error (%) 


1 




.4142 


8.23 


5.48 


2 




.3157 


11.9 


3.24 


3 




.2811 


13.3 


3.09 


4 




.2673 


13.9 


3.11 


- 




3/8 


9.57 


4.24 


. 




1/4 


14.7 


3.20 


- 




1/8 


21.2 


5.64 


5 


1/8 


, 1/4, 3/8 


8.98 


2.09 


Table 1: Solutions 


and errors 


for various 


strategies and 


values of K. 











Equations for analytically deriving values of K which 
satisfy these strategies can be developed with the aid of 
the generalized error curves for E=N[ — M shown in 
figure 1. The error curves are developed by constructing 
the diagram in figure 2 and observing that £=1 — cos</> — 
K sin0. The equations which describe strategies one 
through four are: 

1. minimize: £(0=6); yf2-l<K<l 

£(0 = 7r/4)-£(0 = e); 0</C<V r 2-l 



2. A( |™£d0 - J Ed*) =0 



dK 



-1 



3. ± \ £d</> = — - ( £d0 

(tt/4-«) J V a J 



f T/4 

4. j £d0 = O 



Solutions to these equations are given in table 1. Note 
that for strategy one, the solution for K is V2 — 1. 

As Leedom points out, the problem with these 
strategies is that multiplication by the optimized value of 
K is still rather time-consuming. The process can be 
speeded up if K is set equal to values such as 1/4, 3/8, or 
1/8. This allows the multiplication to become a simple 
shift (and possibly add) process. A decrease in accuracy 
accompanies the increase in speed, as shown in table 1. 

A fifth strategy exists which is slightly more lengthy 
than a straightforward shift and add, but which is more 
accurate than any of the other strategies. For this ap- 
proach, the value of K used in the approximation 
depends on the relative magnitudes of L and S. The 
algorithm is as follows: 

L/2<S<L; K = 3/8 

L/4<S<L/2; K=l/4 

S<L/4; K = l/8 

The other strategies require that a decision be made as to 
which of the quantities a or b is larger. This strategy re- 
quires that two additional decisions be made, but since S 
is compared to L/2 and L/4, the decisions are based on 
the result of simple shift operations. Note also that once 
the decisions are made, multiplication by K is a shift and 
add operation. A possible flowchart for this strategy is 
shown in figure 3. The error curve for strategy five is 
shown in figure 4, and the improved accuracy for this 
strategy is demonstrated in table 1. ■ 



Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion and 
communication among readers of BYTE. We ask that all cor- 
respondents supply their full names and addresses to be printed 
with their commentaries. We also ask that correspondents supply 
their telephone numbers, which will not be printed. 




The 16 bit operating system designed specifically for business micro-computing. 
Application software? — it's here, NOW! 



QAS1S-16 * : the operating system 
designed for business. Not just a hobby 
or development system rewritten for 
business use, it is the natural evolution 
of OASIS**: the multi-user system with 
a world-wide reputation as the standard 
for those who take business seriously. 

And here's more good news : there's 
no waiting for application software 
because what now runs on OASIS is 
upward compatible to run on OASIS-16. 
That means plenty of proven software, 
available immediately. 

OASIS-16 puts it all in one package . 
For manufacturers: one source for oper- 
ating systems, languages, tools; custom 
implementation to maximize hardware 
potential; international support & 
training; flexible licensing agreements. 
For software developers; complete 
portability keeps application software 
machine independent; integrated tool 
set makes development easier; faster. 
For end-users: user-friendliness; data 
security; portability simplifies system 
expansion; plus an extensive applica- 
tion software library 



Computing professionals have long 
told us ' OASIS makes micros run like minis ' 
—with OASIS-16, it's truer than ever. And 
that's strictly good business . 

*For 8086. 68000. Z8000, LSI-11, & others. 
**ForZ80. 

THE O/AS/S-16 PACKAGE CONTAINS. Operating 
System: EXEC JCL Language: Editor: Script 
Output Text Formatter: Assembler: Linkage 
Editor; Diagnostic & Conversion Utilities: 
BASIC Interpreter & Compiler; 'C Compiler. 




FEATURES. File & Automatic Record Locking; 
Logon, Password & Privilege Level: User 
Accounting; Re-Entrant BASIC Interpreters. 
Compiler; ISAM, Keyed, Direct & Sequential Files; 
and more. Plus some of the best, most extensive 
documentation in the industry. 

OPTIONS: COBOL: PASCAL; FORTRAN: RDBMS: 
2780/3780 Bisync: Networking; and others. 



PHASE ONE SYSTEMS, INC, 

7700 Edgewater Drive, Suite 830 

Oakland, CA 94621-3051 

Telephone 415/562-8085 TWX 910-366-7139 

I'm serious about my business — 

please send me quick: 

□ OASIS-16 Manual, $75 

□ OASIS Manual, $60 

□ Free Application Software Directory 
and put me on your mailing list. 

(Add S3 for shipping; California residents add sales tax.) 

Name 



St. (No Box#)_ 
City 



□ Check enclosed 

□ VISA □ Mastercharge 

Card No 



State Zip_ 

□ UPS COD. 



Exp. date_ 



Signature. 



STRICTLY BUSINESS 
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Software Review 



Omniterm: Smart Terminal 
Program for the TRS-80 



Bob Liddil 

POB66 

Peterborough, NH 03458 



The addition of communications capabilities to a com- 
puter inaugurates a new concept in personal computing. 
With a modem, a telephone, and an intelligent terminal 
program, a microcomputer becomes an instrument for 
external data collection or transmission. With these tools, 
you can communicate with similarly equipped computers 
throughout the world. 

The most critical of these tools is the terminal program. 
True, an inferior modem or faulty telephone line can 
cause problems, but the terminal program can open 



At a Glance 




Name 


Format 


Omniterm 


5-inch floppy disk 


Type 


Documentation 


Intelligent terminal program 


40-page softbound book 


Author 

David Lindbergh 


Computer 

TRS-80 Models 1 and HI disk 


Manufacturer 


systems with 32 K RAM 
minimum j 


Lindbergh Systems 
49 Beechmont St. 


Audience < 


Worcester, MA 01609 


Any computer owner who 




needs to communicate with 


Price 

S95 


another computer 


Language 

Z80 machine code 





endless possibilities or cause severe limitations, depend- 
ing on its features (or lack of them). 

Omniterm, a new product from a small company in 
Massachusetts, has most of the possible features of a 
smart terminal program. But even a novice user, nor- 
mally overwhelmed by complex programs, can easily ad- 
just to Omniterm. 

A popular use of terminal programs is the bulletin 
board network, which consists of approximately 400 
automatically answered, electronic-message centers 
around the country. You can dial any of these numbers 
and leave a message for someone in that area or take ad- 
vantage of local features such as receiving public-domain 
programs or sending electronic mail. 

Since all bulletin board systems do not operate on the 
same type of computer, your terminal program should be 
able to adjust to different system requirements. 

Omniterm seems equal to the demands placed on it. As 
long as I stayed on TRS-80-based bulletin board systems, 
I had no difficulty with elementary tasks when using the 
inexpensive ($24.95) terminal program from Instant Soft- 
ware called Terminal 80. But when I tried Modem Over 
Manhattan, an interesting service in New York, or ABBS 
(Apple Bulletin Board System) in Cleveland, or even the 
TRS-80-based Big Byte system in Cincinnati, Terminal 80 
fell apart. Omniterm worked flawlessly with all these ser- 
vices. 

Omniterm's command mode, accessible any time dur- 
ing its use, gives fingertip control of everything you need 
when communicating with another system. One- 
keystroke entries make it easy. 
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* MOTOROLA SEMICONDUCTORS * 

20% 



DISCOUNT WHEN 

USING SPECIAL COUPON 

WITH YOUR ORDER 



MICROPROCESSORS • MEMORIES 
INTERFACE 



6800 SERIES NMOS MICROPROCESSOR FAMILY 

TYPE NO. DESCRIPTION PRICE 

MC6800CL Microprocessor. Ceramic S24.30 

MC6800CP Microprocessor. Plastic 1 0.89 

MC6800L Replaced by MC6800S 18.85 

MC6800P Microprocessor, Plastic 8.73 

MC6800S Microprocessor. Ceramic 14.66 

MC6801 L1 Microprocessor with Lilbug 34.21 

MC6802CL Microprocessor, Clock and RAM. Ceramic 27.23 

MC6800CP Microprocessor. Clock and RAM. Plastic 12.71 

MC6802L Microprocessor. Clock and RAM. Ceramic 18.57 

MC6802P Microprocessor. Clock and RAM. Plastic 10.13 

MC6803G Microprocessor. Plastic 16.06 

MC6803L Microprocessor, Ceramic 27.23 

MC6803L-1 Microprocessor. 1.25 MHz. Ceramic 36.45 

MC6805P2L1 Microprocessor with ROM 22.69 

MC6805P2P1 Microprocessor with ROM. Plastic 13.83 

MC6805R2L1 8 Bit MCU A/D Evaluation Program 41.55 

MC6805R2P1 8 Bit MCU A/D Evaluation Program 30.03 

MC6805U2L2 8 Bit MCU Evaluation Program 34.21 

MC6805U2P2 8 Bit MCU A/D Evaluation Program 22.69 

MC6808P Microprocessor and Clock, Plastic 13.90 

MC6809EL 8 Bit Microprocessor. External Clock. Ceramic 30.16 

MC6809EP 8 Bit Microprocessor. External Clock. Plastic 1 8.85 

MC6809L 8 Bit Microprocessor. External Clock. Ceramic 30.16 

MC6809P 8 Bit Microprocessor, External Clock. PI 18.85 

MC6821 CL PI A, Plastic 22.34 

MC6821CP PIA Plastic 5.94 

MC6821L Replaced by MC6B21 S. 12.99 

MC6821 P PIA Plastic 4.54 

MC6821S PIA. Ceramic 9.78 

MC6828L Priority Interrupt Controller 30.65 

MC6828P Priority Interrupt Controller 26.98 

MC6840CL PTM. Ceramic 20.81 

MC6840CP PTM. Plastic 10.47 

MC6840L Replaced by MC6840S 16.76 

MC6840P PTM. Plastic 8.73 

MC6840S PTM. Ceramic 13.27 

MC6843L Replaced by MC6843P 41.83 

MC6843P 34.21 

MC6844L Replaced by MC6844P 35.47 

MC6844P 24.44 

MC6845CL 39.45 

MC6845L CRT Controller. Ceramic 31 .42 

MC6845P CRT Controller, Plastic 19.90 

MC8846L1 Combo with Mikbug 2.0 Ceramic 48.88 

MC8846P1 Combo with Mikbug 2.0 Plastic 38.40 

MC8846P3 Combo with TV Bug 60.75 

MC8847L VDC. Ceramic 23.74 

MC6847P VDG. Plastic 16.06 

MC6847YP VDG. Interface 16.06 

MC8850CL ACIA. Ceramic 1 5.01 

MC8850CP ACIA. Plastic 5.45 

MC6850L Replaced by MC6B50S 11 .31 

MC5850P ACIA. Plastic 4.40 

MC6850S ACIA. Cerdip 6.98 

MC6852CL SSDA. Ceramic 1 6.20 

MC6852CP SSDA Plastic 7.26 

MC6852L Replaced by MC6852S 12.22 

MC6852P SSDA. Plastic 5.45 

MC6852S SSDA. Cerdip 8.73 

MC6854CL ADLC. Ceramic 24.79 

MC6854CP ADLC. Plastic • 13 62 

MC6854L ADLC. Ceramic 19.55 

MC6845P ADLC. Plastic. 1 1 .87 

MC6859S DATA Security Device 90.77 

MC6860L Replaced by MC6860S 14.52 

MC6860P 0-600 BPS Modem. Plastic 12.92 

MC6860S 0-600 BPS Modem. Ceramic 14.38 

MC6862L Replaced by MC6862S 20.95 

MC6862P 2400 BPS Modulator. Plastic 1 5.36 

MC6862S 2400 BPS Modulator. Ceramic 18.85 

LINEAR INTERFACE 

TYPE NO. DESCRIPTION PRICE 

MC6875AL Linear-Microprocessor Clock Generator $36.03 

MC6875L Linear-Microprocessor Clock generator 1 3.49 

MC6880 AL Linear-Quad Bux Transceiver 2.42 

MC6880AP Linear-Quad Bux Transceiver 2.10 

MC6882AL Linear-Octal Buffer /Latch 6.13 

MC68828L Linear-Octal Buffer/Latch 6.34 

MC6885L Linear-Hex Bus Buffer 2.31 

MC6885P Linear-Hex Bus Buffer 2.00 

MC6886L Linear-Hex Bus Buffer 2.31 

MC6886P Linear-Hex Bus Buffer 2.00 

MC6887L Linear-Hex Bus Buffer 2.31 

MC6887P Linear-Hex Bus Buffer 2.00 

MC8888L Linear-Hex Bus Buffer. 2.31 

MC8888P Linear-Hex Bus buffer 2.00 

MC6889L Linear Quad Bus Transceiver 2.42 

MC6889P Linear-Quad Bus Transceiver 2.10 

DIGITAL BIPOLAR LSI 

TYPE NO. DESCRIPTION PRICE 

MC8500L CRCC Generator S51.47 

MC8500P CRCC Generator 46.78 

MC8501L Error Pattern Reg. EPR 46.19 

MC8501P Error Pattern Reg. EPR 41.94 

MC8502L LRCC/Data Register 51.47 

MC8502P LRCC/Data Register 46.78 

MC8503L Universal Polynomial Generator 29.03 

MC8503P Universal Polynomial Generator 26.10 

MC8504L Universal Pres. Polynomial Generator (4 Bit) 1 7.60 

MC8504P Universe! Pres. Polynomial Generator (4 Bit) 16.13 

MC8506L Polynomial Generator (16 Bit) 29.03 

MC8506P Polynomial Generator (16 Bit) 26.10 

MC8507L Priority Interrupt Controller 30.65 

MC8507P Priority Interrupt Controller 26.98 

MC8520L Deskew/Quege Register 109.68 




P.O. BOX 2208Y, CULVER CITY. CA 90230 

MAIL ORDER 



STORES 00 NOT 
ACCEPT MAIL ORDERS 



PHONE ORDERS: (213] 641-4064 



Minimum Order $10.00. Add $2.00 to cover postage and handling. 
Master Charge and VISA welcomed. Please include your charge card 
number, interbank number and expiration date. Some items are subject 
to prior sale. Not responsible for typos. Store pricing may vary from Mail 
Order pricing. We reserve the right to substitute manufacturer. 



MECL10K 

Datasheets Available at S.50 
PHASED LOCKED LOOPS 

TYPE NO. DESCRIPTION PRICE 

MC12000L Mixer Translator $19.88 

MC12000P Digital Mixer/Translator 18.96 

MC12002L Analog Mixer 9.53 

MC12002P Analog Mixer 8.20 

MC12009L 2 Modulus Prescaler 20.35 

MC12009P 2 Modulus Prescaler 17.24 

MC1201 1 L 2 Modulus Prescaler 20.35 

MC1201 IP 2 Modulus Prescaler 1 7.24 

MC12012L 2 Modulus Prescaler 25.82 

MC12012P 2 Modulus Prescaler 21.89 

MC12013L Divide by 10/Divide by 1 1 20.35 

MC12013P Divide by 10/Divide by 11 2 Modulus Prescaler. . . . 17.24 

MC12014L Counter Controller Logic 7.30 

MC12014P Counter Controller Logic 6.16 ' 

MC12020L Offset Control 2.67 

MC12020P Offset Control 2.21 

MC12021L Offset Programmer 4.27 

MC12021P Offset Programmer 3.58 

MC12040L Phase Frequency Detector 1 4.1 7 

MC12040P Phase Frequency Detector. 11.99 

MC12060L Crystal Oscillator 6.83 

MC12060P Ciystal Oscillator (100 KHz-2 MHz) 5.75 

MC12061L Crystal Oscillator (2 MHz-20 Mhz) 6.83 

MC12061P Crystal Oscillator (2 MHz-20 MHz) 5.75 

MC12071 P High Speed Prescaler 1 5.76 

MC12072P High Speed Prescaler 1 1 .82 

LINEAR INTEGRATED CIRCUIT 

TYPE NO. DESCRIPTION PRICE 

MC13001P Monomax B/W TV Subsystem SI 4.89 

CMOS MICROPROCESSOR FAMILY 

TYPE NO. DESCRIPTION PRICE 

MC146805E2L CMOS Microprocessor $42.94 

MC146805E2P Exp. Microprocessor CMOS 31 .42 

MC146805E2S Exp. Microprocessor CMOS 38.40 

MC146805E2Z CMOS Microprocessor 42.94 

MC146818P CMOS RTC Plus RAM 17 - 46 

LINEAR INTEGRATED CIRCUITS 

TYPE NO. DESCRIPTION PRICE 

MC55107L Dual Line Receiver $7.44 

MC55108L Dual Line Receiver 7.44 

MC55325L Memory Driver 10.52 

OPTOELECTRONIC COUPLERS 

TYPE NO. DESCRIPTION PRICE 

MCA230 Darlington Optoelectronic Coupler SI .76 

MCA231 Darlington Optoelectronic Coupler. 2.20 

MCA255 Darlington Optoelectronic Coupler 1.76 

4K x 1 DYNAMIC MOS RAMS 

TYPENO. DESCRIPTION PRICE 

MCM4027AC1 4K x J Dynamic MOS RAM (120ns) $9.71 

MCM4027AC2 4K x 1 Dynemic MOS RAM (150ns) 9.01 

MCM4027AC3 4Kx 1 Dynamic MOS RAM (200ns) 8.59 

MCM4027AC4 4K x 1 Dynamic MOS RAM (250ns) 8.03 

64K x 1 DYNAMIC RAMS 

TYPE NO. DESCRIPTION PRICE 

MCM6664120 64K x 1 Dynamic RAM (200ns with Pin I) $21.44 

MCM6664L25 64K x 1 Dynamic RAM (250ns with Pinl) 20.95 

64K x 1 Dynamic RAM (200ns) 19.20 

64K x 1 Dynamic RAM (250ns) 18.92 

NMOS MICROPROCESSOR FAMILY 

TYPE NO. DESCRIPTION PRICE 

MCM6810CP 128 x 8 Static RAM (450ns). Plastic $6.01 

MCM6810L 128 x 8 Static RAM (450ns). Ceramic 1 1 .52 

MCM6810P 128 x 8 Static RAM (450ns). Plastic 5.31 

MCM6810S 128 x 8 Static RAM (450ns). Cerdip 8.03 

NMOS EPROMS 

TYPE NO. DESCRIPTION PRICE 

MCM68708C Cerdip EPROM $17.04 

MCM68708L Replaced by MCM68708C 27.93 

MCM68764L 64K EPROM 76.81 

MCM68766L 64K EPROM with Outputs En 76.81 

MCM68766L35 64K EPROM with Outputs En. (350ns) 98.59 

TTL MEMORY 

TYPE NO. DESCRIPTION PRICE 

MCM934150C 1024 x I TTL RAM (OC) $10.19 

MCM93415DM 1024 x 1 TTL RAM (OC) 29.77 

MCM93415PC 1024 x 1 TTL RAM (OC) 10.19 

MCM93425DC 1024 x 1 TTL RAM (TS) 10.19 

MCM93425DM 1024 x 1 TTL RAM (TS) 29.77 

MCM93425PC 1024 x 1 TTL RAM (TS) 10.19 

MEMORY KITS 

TYPE NO. DESCRIPTION PRICE 

MCM6665KIT 64K RAM Evaluation Kit $1 99.50 

MCMEPROMKlT/ffK. 32K. 64K EPROM Evaluation Kit 134.34 



MCM6665L20 
MCM6665L25 




TMOS POWER FET's 

N-CHANNEL ENHANCEMENT MODE 
SILICON GATE TMOS POWER 
FIELD EFFECT TRANSISTOR 

• SPECIAL WITH COUPON • 
50 pes mixed 25% Off 100 pes mixed 30% Off 

Datasheet S.50 each 



\ AIMCROIM A P.O. Box 2208Y, Culver City, CA 9023oJ 

m 
■ • SPECIAL* 
COUPON 

Bring this Coupon into one of our stores or 

mail to our Mail Order address shown below 

and receive the Special Discounts listed on 

| this page with purchases of $50.00 or more. 

Offer EXPIRES on March 31, 1982 




TYPE NO. DESCRIPTION 
MTM1N95 TMOS Metal TO-3.. 
MTM1N100 TMOS Metal T0-3 . 
MTM2N85 IM0S Metal T0-3 . 

TMOS Metal 10-3 . 

TMOS Matal 10-3 . 

TMOS Metal TO-3 . 

1M0S Metal TO-3 . 

1M0S Metal TO-3 . 

TMOS Matal 10-3 . 

TMOS Metal 10-3 . 

TMOS Metal W-3 . 

JMOSMetal TO-3 . 

IMOSMeUl TO-3 . 

TMOS Metal TO-3 . 

TMOS Metal TO-3 . 

1M0S Metal TO-3 . 
MTM15N35 TMOS MatalW-3 . 
MTM15N40 TMOS Metal TO-3 . 
MTM474 TMOS Metal TO-3 . 

TMOS Metal TO-3 . 

TMOS Metal TO-3 . 

TMOS Metel TO-3 . 

TMOS Matal TO-3 . 



MTM2N90 
MTM2P45 
MTM2P50 
MTM3N55 
MTM3N60 
MTM6N55 
MTM6N60 
MTM7N45 
MTM7N50 
MTM8N12 
MTM9N1S 
MTM9N35 
MTM8N40 



MTM475 
MTM564 
MTMS65 
MTMB14 



PRICE 
$22.35 
. 24.59 
. 16.41 
. 18.95 
. 14.31 
. 16.41 
. 14.31 

16.41 
. 36.03 
. 41.25 
. 36.03 

41.25 
. 10.79 
. 12.38 
. 36.03 
. 41.25 
. 79.18 
. 90.74 

14.31 
. 16.41 
. 14.31 
. 16.41 
. 14.31 



TYPE NO. 

MTM815 

MTM1034 

MTM1035 

MTM1224 

MTM1225 

MTP2N85 

MTP2N90 

MTP2P45 

MTP2PS0 

MTP3N55 

MTP3N60 

MTP8N12 

MTP8N15 

MTP474 

MTP475 

MTP564 

MTP565 

MTP814 

MTP815 

MTP1034 

MTP1035 

MTP1224 

MTP1225 



DESCRIPTON PRICE 

TMOS Metal TO-3 S16.41 

TMOS Metal TO-3 14.31 

TMOS Matal W-3 16.41 

TMOS Metal T0-3 14.31 

TMOS Metal T0-3 16.41 

TMOSPIastic T0-22Q. . . . 16.41 
TMOS Plastic T0-220. 
TMOSPIastic T0-220. 
TMOS Plastic 10-220. 
TMOSPIastic T0-220. 
TMOS Plastic 10-220. 
TMOSPIastic TO-220. 
TMOSPIastic 10-220. 
TMOSPIastic TO-220. 
TMOSPIastic TO-220. 
TMOSPIastic TO-220. 
TMOSPIastic TO-220. 
TMOS Plastic TO-220. 
TMOS Plastic 10-220. 
TMOS Plastic TO-220. 
TMOSPIastic TO-220. 
TMOS Plastic TO-220. 
TMOS Plastic TO-220. 



. 18.95 
. 14.31 
. 16.41 
. 14.31 
. 16.41 
. 10.79 
. 12.38 
. 14.31 
. 16.41 
. 14.31 
. 16.41 
. 14.31 
16.41 
. 14.31 
. 16.41 
. 14.31 
. 16.41 



mgmam 



MECL 10K INTEGRATED CIRCUITS 

PRICE 
TYPE NO. 



9.49 
9.49 1 



2.11 
2.11 



1.99 
2.11 
2.11 

3-49 
4.22 
4.22 



MC10100 S1.10 $1.99 

MC10101 1.10 1.99 

MC10102 1.10 1.99 

MC10103 1.10 1.99 

MC10104 1.10 1.99 

MC10105 1.10 1.99 

MC10106 1.10 1.99 

MC10107 1.17 2.11 

MC10109 1.10 1.99 

MC10110 1.10 1.99 

MC10111 

MC10113 

MC10114 

MC10115 

MC1011B 

MC10117 

MC10118 

MC10119 

MC10121 

MC10123 

MC10124 

MC10125 

MC10128 

MC10129 

MC10130 

MC10131 

MC10132 

MC10133 

MC10134 

MC10135 3.75 4.96 

MC10136 15.10 18.04 

MC10137 15.10 18.04 

MC10138 9.50 11.85 

MC10141 9.75 12.14 

MC10153 3.64 4.96 

MC10158 4.77 6.28 

MC10159 4.77 6.28 

MC10160 4.77 6.28 

MC10161 4.77 6.28 

MC10162 

MC10163 

MC10164 

MC10165 

MC10166 

MC10168 

MC10170 

MC10171 

MC10172 

MC10173 

MC10174 

MC10175 

MC10176 

MC10177 

MC10178 

MC10170 



4.22 
4.81 
4.81 
4.81 



9.75 12.14 
5.38 7.01 

7.63 9.68 
7.87 9.94 

3.64 4.96 
6.01 7.74 
4.77 
4.77 
5.38 
5.38 
4.52 
6.76 
7.63 
9.50 
6.96 



6.28 
7.01 
7.01 
5.98 
8.48 
968 
11.88 

MC101B0 11.36 u!08 

MC10181 18.52 22.58 

MC10182 22.58 27.27 

MC101B3 49.69 59.24 

MC10188 6.63 6.36 



MC101B9 
MC10189 
MC1019D 
MC10191 
MC10192 
MC10193 
MC10194 
MC10195 
MC10197 



3.27 
3.27 



2.52 
3.04 
3.04 
3.04 
3.04 
3.04 
13.74 
1374 
880 
9.05 
3.04 
4.14 
4.14 
4.14 
4.14 
4.14 
8.93 
4.77 
6.94 



5.53 
4.31 
4.31 
4.88 
4.88 
406 
6.26 

8.18 
5.35 
10.20 
16.91 
21.26 

5.94 
2.B2 
2.82 



PO DESCRIPTION 

S1.73 Quad 2-1 NOR with Strobe 

1.73 Quad OR/NOR with Strobe 

1.73 Quad 2-1 NOR Gate 

1.73 Quad 2-1 OR Gate 

1.73 Quad 2-1 AND Gate 

1.73 Triple 2-3-2 I OR/NOR 

1.73 Triple 4-3-3 I NOR Gate 

1.85 Triple Exc OR/NOR 

1.73 Dual4-5 I OR/NOR Gate 

1.73 Dual OR Line Driver 

1.73 Dual NOR Line Driver 

1.85 Quad Exc. OR Gate 

1.85 Triple Line Receiver 

1.73 Quad Line Receiver 

1.73 Triple Line Receiver 

1.73 Dual 2-W 2-3 I OA/OAI 

1.73 Dual 2-W 3-1 OR/AND Gate 

1.85 4-W 4-3-3-3 I OR/AND Gate 

1.85 4-W OA/OAI Gate 

2.93 Triple 4-3-3 I Bus Driver 

3.61 Quad TTL to MECL Trans. 

3.61 Quad MECL to TTL Trans. 

- Dual Bus Driver 

- Quad Bus Driver 
3.61 Dual D Latch 

4.08 Dual D M-S Flip Flop 

4.22 Dual MUX w/Latch it Reset 

4.22 Quad Latch 

4.22 Dual MUX with Latch 

4.08 DualJ-K MS Flip Flop 
16.42 Universal Hex. Counter 
16.42 Universal Decade Counter 
11.00 Bi-Qui nary Counter 

11.29 4-Bit Univ. Shift Register 

4.22 Quad Latch 

5.51 Quad 2-1 MUX (Non-lnv.) 

5.51 Quad 2-1 MUX (Inv.) 

5.51 12-Bit Parity Gen./Ckr 

5.51 Binary to 1-8 Decimal (Low) 

5.51 Binary to 1-8 Decimal (High) 

11.14 Error Det. Correction Cir- 

6.25 8 Line Multiplexer 

8.80 8-1 Priority Encoder 

9.09 5-Bit Comparator 

4.43 Quad Latch. Common Clk 

7.16 9+2 Bit Parity Ckr 

5.72 Dual Binary to 1-4 Dec (Low) 

5.72 Dual Binary to 1-4 Dec (High) 

6.39 Quad 2-1 MUX/Latch 

6.39 Dual4-to-1 Multiplexer 

5.43 Quint Latch 

7.86 Hex D Master-Slave Flip Flop 

- Triple MECL 10K to NMOS Trans. 
10.27 Binary Counter 

7.77 Look-Ahead Carry Block 

12.76 Dual 2- Bit Adder/ Su b. 

20.53 4-Bit ALU/Function Generator 

25.66 2-8it ALU/Function Generator 

- 4x2 Multiplier 

7.48 Hex D M-S FF with Reset 

3.96 Hex Buffer with Enable 

3.93 Hex Inv. with Enable 



4.60 



2.52 3.34 



MC1019B 23.63 26.74 



MC10210 
MC10211 
MC10212 
MC10216 
MC10231 



3.05 
3.05 
3.05 
3.05 
6.38 8.04 



1.93 



MC10287 28.81 34.58 



6.31 
4.36 
918 
331 
2.07 
2.07 
22.51 



1.36 
1.36 
5.81 
2107 



B.07 
8.07 



4.55 
3.08 



2.41 



7.33 



Quad MSTto MECL 10K Trans. 
Hex MECL 10K to MST Trans. 
Quad Bus Driver 
Error Det. Correction Cir. 
Dual Bus Transceiver 
Hex Inverter/ 8uffer 
2.79 Hex AND Gate 

27.13 One-Shot Multivibrator 
2.41 Hi-speed Dual Line Driver-OR 
Hi-Speed Dual Line Driver-NOR 
Hi-Speed Dual Line Dvr OR/NOR 
Hi-Speed Triple Line Receiver 
Hi-Speed Dual D M-S Flip Floo 

25.40 Hi-Speed 2x1 Bit Array Multi. 
LINEAR INTEGRATED CIRCUITS - MECL Compatible 

TYPE NO. DESCRIPTION PRICE 

MC10318L 8 Bit Hl-Speed MECL D/A Converter S58.65 

MC10318L9 Linear-MECL D/A Converter (9 Bit Ace.) 98.59 

MECL 10K MEMORIES 

TYPE NO. DESCRIPTION PRICE 

32 x 8 Field PROM $17-74 

8x2 Multiport Register File 21.56 

256 x 1 MECL 10K RA M (10410) 14.22 

16 x 4 MECL 10K RAM 1.29 

IK x 1 MECL IOK RAM (10415) 22.58 

128 x 1 MECL 10K RAM (10405) 16.79 

64 x 1 MECL 10KRAM 16.79 

256 x 4 MECL IOK PROM 21.56 

256 x 1 MECL IOK RAM 19.43 

256 x 4 MECL RAM 47.66 

4096 x I MECL RAM 6S.99 



MCM10139L 

MCM10143L 

MC10144L 

MCM10145L 

MCM10146L 

MCM10147L 

MCM10148L 

MCM10149L 

MCM1Q152L 

MCM1Q4221 

MCM104J01 



VISIT A STORE NEAR YOU TODAY - We stock a targe selection of Technical Books, Discrete Components, Integrated Circuits, Test Equipment and Electronic Supplies. 



ATLANTA 

3330 Piedmont Rd. N.E. 
Atlanta, GA 30305 

(404) 261-7100 



CULVER CITY 

1 1 080 Jefferson Blvd. 
Culver City, CA 90230 

(213) 390-3595 



HOUSTON 

2G49 Richmond 
Houston, TX 77098 

(713) 529-3489 



PORTLAND 

1125 N.E. 82nd Ave. 
Portland, OR 97220 

(503) 257-9464 



SANTA ANA 

1300 E. Edinger Ave. 
Santa Ana, CA 92705 

(714) 547-8424 



SUNNYVALE 

1054 E. El Camino Real 
Sunnyvale, CA 94087 

(408) 243-4121 



TUCSON 

4518 E. Broadway 
Tucson, AZ 8571 1 

(602) BB1-2348 



Circle 21 on inquiry card. 
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OMNITERM COMMAND MODE— HIT <BREAK> TO QUIT 



P PRINTER 

R SCREEN REFORMATTING 

C CR SUPPRESSION 

L LF SUPPRESSION 

D DUPLEX 

E ECHO 

G CR/LF GROUPING 

I INPUT TO BUFFER 

OUTPUT FROM BUFFER 



BAUD RATE = 
DATA BITS = 
STOP BITS = 
PARITY 



150 

8 

2 

NONE 



OFF X SYSTEM COMMANDS 

54 T CHANGE/EXAMINE TABLES 

OFF U CHANGE UART SETTINGS 

ON A SEND CONTROL-A & QUIT 

FULL @ SEND "AT" SYMBOL & QUIT 

OFF B SCROLL BACK DISPLAY 

OFF Z ZERO REAL-TIME CLOCK 

OFF F FILL BUFFER FROM DISK 

OFF S SAVE BUFFER TO DISK 

PARITY ERRORS : 

FRAMING ERRORS: 

OVERRUN ERRORS: 

BUFFER: OOF 27,339 USED 



Figure 1: The command menu as it appears on the screen in Omniterm. The menu is displayed by pressing the @ key twice. Return to 
the active telecommunications mode is accomplished by pressing the < break> key. Displaying the menu does not interrupt the flow 
of data through the program. 



The printer is accessible during communications. 
While using one service, I activated the printer while the 
instructions were coming on the screen; this gave me a 
reference sheet, saving valuable long-distance time. In the 
command mode, a status indicator lets you know 
whether the printer function is on or off. A buffer lets the 
printer fall behind the screen if it is not fast enough to 
keep up. Omniterm buffers 2048 characters of data 
before it runs out of room. 

Some bulletin board or "information utility" systems 
are not set up for the TRS-80 64-column screen. Apple or 



Atari 40-column and Videotext 32-column units can 
cause problems with the video display. Omniterm allows 
you to reformat the screen from the command table. This 
gives you a 64-column screen, regardless of what your 
computer is receiving. The status of this function is 
displayed in the command mode. 

For additional screen-format control, you can select 
carriage-return suppression, line-feed suppression, and 
carriage-return/line-feed grouping. 

Omniterm also lets you determine the communications 
protocol (baud rate, bits per data word, stop bits, parity, 



BREAKTHROUGH! 



View and edit many 
files simultane- 
ously. 

Draw diagrams as 
easily as typing 
text. 



Cut text from one 
window and paste 
it into another. 




Automatic 
Horizontal and 
Vertical scrolling. 

Create your own 
commands for 
your applications. 

Automatic 
memory manage- 
ment of large files. 

Compare, contrast, 
review or analyze. 



A MULTI-WINDOW TEXT EDITOR FOR UNDER $200. 



Imagine this kind of productivity: Your 4 favorite files right 
before your eyes on the screen of your CRT. 

Divide the screen of your CRT into any combination of 
horizontal and vertical windows, each with its own 
workspace. Or, windows can share a workspace — so you 
can edit different parts of the same file. 

You get true on-screen editing, plus the ability to add or 
delete any of 10 windows, at any time, anywhere on the 
screen. 

Using CP/M compatible files and simple, easy to remember 
commands, THE ELECTRIC BLACKBOARD" has 
functions to satisfy the needs of the most demanding 
professional computer scientist. Yet THE ELECTRIC 
BLACKBOARD™ can be used just as productivly by the 
novice within minutes. A step-by-step Learning Guide, 



designed for the novice, will guide you gently through the 
learning process. 

Unleash the extraordinary power and flexibility of THE 
ELECTRIC BLACKBOARD™ on your Z80-based micro- 
computer today. 

Requires 48k CP/M or CDOS, Z80 processor, and CRT with cursor 
addressing. Distributed on SSSD 8" diskette. Includes reference 
manual, learning guide, and quick reference card. Price: $198, 
manuals only: $30. 

Call or write for more information: 

SANTA CRUZ SOFTWARE SERVICES 

1711 Quail Hollow Road, Ben Lomond, CA 95005 
(408) 336-2170 

CP/M is a trademark of Digital Research CDOS is a trademark of Cromemco 
Z80 is a trademark of Zilog 
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Circle 313 on inquiry card. 



LOGO 

POWERFUL IDEAS IN 
MIND-SIZED BYTES 




TOPOLYSPI :SIDE :ANGLE :INC 

FORWARD :SIDE 

RIGHT :ANGLE 

POLYSPI :SIDE+:INC :ANGLE :INC 

END 

POLYSPI 1 123 3 



This drawing was made by this program using 
LOGO'S "turtle graphics". 



The turtle is a Logo-controlled "cybernetic toy" that draws lines as it moves 
across the TV screen. Directing the turtle to construct graphic designs, pro- 
grammers simultaneously confront aesthetic and mathematical issues. 

Logo is more than turtle graphics. Logo was designed to put some of the powerful 
ideas of computer science at your disposal— ideas like procedure, process, 
local and global variables, list processing, recursion, etc. Its syntax is simple 
enough that beginners can write procedures in a first session, yet Logo is 
extensible and provides the means to tackle advanced and sophisticated 
projects. 

Logo has often been described as a language for children. It is so, but in the same 
sense that English is a language for children, a sense that does not preclude its 
being ALSO a language for poets, scientists, and philosophers. 
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full or half duplex, and automatic character echo). This 
gives you much flexibility for dealing with the various 
bulletin board and information services available. 

Superior file handling separates Omniterm from less 
"intelligent" terminal programs. File capabilities include 
sending, receiving, and saving to and retrieving from 
disk. Omniterm has a file-transfer buffer of 27,644 bytes. 
You can input to the buffer from the remote computer 
and save to disk, or input to the buffer from the disk and 
output to the remote computer. It's easy to use these 
functions. To test them, I loaded a simple program from 
Forum-80 in Nashua, New Hampshire, saved it to disk, 
and executed it afterward to make sure it ran. I sent a 
BASIC adventure game to a youngster in Massachusetts; 
I received a BASIC adventure he had written for me, 
saved it to disk, and communicated via the keyboard and 
screen in between file transfers. It worked, even though 
I'm no professional. 

Other useful command features are the special system 
commands that, among other things, allow you to save 
any communications protocol permanently to disk, to be 
called from the command mode whenever you need it. 
Another unique feature is the ability to backtrack into a 
special buffer and reconstruct what has appeared on the 
screen before a disconnect — useful for retrieving and 
reviewing pertinent data without using the printer or 
making another telephone call. 

A novel item is a graphics "bell" that appears on the 
screen when a control-G is received. If an audio amplifier 



is attached to the system via the cassette port, you'll also 
get an audible beep. 

Omniterm comes with a 61-page instruction book, 
punched to fit in a binder. It is written so the beginner can 
understand the workings of the program. However, it is 
not too simplistic; there are technical explanations for the 
expert. 

David Lindbergh has obviously spent much time and 
care on this project. His knowledge of the subject and 
professional presentation enhance the product con- 
siderably. Its $95 price tag places Omniterm in competi- 
tion with Lance Micklus's ST80 series of terminal pro- 
grams, including ST80III, currently regarded by many as 
the standard for this type of program. 

Conclusions 

The program is very easy to use and works well. Most 
of the information you need is available on the menu, 
which can be displayed at any time without breaking 
connections to the host computer. 

All the screen-formatting controls and communica- 
tions conventions are software selectable, which means 
you can use the program with a wide variety of host com- 
puter systems. 

The clearly written instructions and documentation are 
complete. 

These features, coupled with its competitive price, 
make Omniterm a contender for the title of best in its 
class. ■ 
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REMOTE CONTROLLER-lnnovative Features: 

* Complete 256 address control— not just 16 
*No ultrasonic link— prevents erractic operation 

* 120,208,240 and 277VAC control— for single & 3 phase operation 

* Hardware driven— requires minimal software 

* Complete line of industrial switches available— to 5.5KW 

REAL TIME CLOCK-lnnovative Features: 

* First to use LSI OKI clock chip 
*Crystal controlled for .002% accuracy 
*4 software selectable clock generated interrupts 

* Full clock and calendar data 

* Lithium battery backup good for 6000 hours! 

ENERGY WATTCHER™-lnnovative Features: 

* First microcomputer based energy monitor 
*Clip on probes for easy installation 

* Monitors Real Power, not volt-amps 
*Peak Power and continuous power readings 
*Single and 3 phase operation 

See your local computer dealer or contact SciTronics directly for more information. Watch for future innovative products 
from SciTronics Inc., 523 So. Clewell St., P.O. Box 5344, Bethlehem, PA 18015 (215) 868-7220 
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RUSH THIS POSTAGE-PAID CARD 
FOR YOUR FREE CATALOG 



NO SALESMAN WILL CALL 



NEW! 



• Computer electronics with 
new TRS-80 Model III state- 
of-the-art computer 

• TV/ Audio/Video servicing with 
choice of computerized color TV, 
RCA videocassette recorder, or 
stereo system 

• Complete communications 
electronics with microprocessor- 
based 2-meter transceiver 

• Electronic Design Technology 
with design lab program for 
creative circuit and equipment 
design 
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NR! 

Home Training in 



ELECTRONICS 
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(Please Print) 
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Street 
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State 


Zip 





Accredited by the Accrediting Commission of 
the National Home Study Council 



1 70-022 



CHECK ONE: 

|~~| Microcomputers and 
Microprocessors 

|~~| Color TV, Audio, and Video 
System Servicing 

Q Digital Electronics 

Q Electronics Design 
Technology 

|~~| Communications 
Electronics • FCC 
Licenses • Mobile • 
Aircraft • Marine 

|~| Basic Electronics 

|~~| Small Engine Servicing 

|~~| Appliance Servicing 

[~~| Automotive Servicing 

|~~| Auto Air Conditioning 

Q Air Conditioning, Heating, 
Refrigeration, & Solar 
Technology 

Q Building Construction 



All career courses approved 
under Gl Bill. D Check for facts. 



NO POSTAGE 

NECESSARY 

IF MAILED 

IN THE 

UNITED STATES 



BUSINESS REPLY CARD 

FIRST CLASS PERMIT NO. 10008 WASHINGTON, D.C. 



POSTAGE WILL BE PAID BY ADDRESSEE 

NRI Schools 

McGraw Hill Continuing 

Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 



New from NRI! 

The first at-home training in 

videocassette recorder repair 

with exclusive videotaped lessons. 



Learn Video/Audio 

Servicing. . .includes RCA 

state-of-the-art VCR, NRI 

Action Video lessons, plus 

full training in color TV 

and audio repair. 

Now, you can learn the hottest, most 
wanted skill in home entertainment elec- 
tronics. . . servicing and repairing videocas- 
sette recorders and video disc players. Well 
over 2 million units have already been sold 
and the demand is just starting! Already, 
qualified VCR technicians are in short sup- 
ply. . .people are waiting up to a month for 
VCR repair. Good jobs at good pay are 
going begging. And NRI can get you in 
on the action with convenient and effective 
at-home training. 

Choice of Specialized 
Training 

NRI offers you three Master Courses 
in Video/Audio Servicing, each complete, 
each with equipment and training for the 
specialty you want. Each course thoroughly 
prepares you for color TV plus audio and 
video equipment. Then, you take the spe- 
cialized hands-on training on the equipment 
you select. 




Learn as you work with equipment 
you keep. 



You can get specialized audio 
experience as you build your own 
AM/FM stereo system complete with 
speakers. Or gain real bench ex- 
perience with hands-on TV 
training as you build a 25" % 
(diagonal) fully-computer- 
ized, programmable color , 
TV and professional test 
instruments. Or train with 
your own RCA video - 
cassette recorder and NRI's I 
exclusive Action Video ser- I 
vicing lessons on videotape. 1 

State-of-the-ArtVCR 

This modern VCR features high-tech- 
nology design with electronic pushbutton 
tuning, remote control, three recording 
speeds with up to 6-hour capacity high- 
speed visual search, built-in clock/timer, 
memory rewind and audio dubbing capa- 
bility Direct drive motors and azimuth 
recording give outstanding picture 
reproduction. 

It's yours to keep, as part of your 
training. You'll not only use it to learn 
operation and servicing techniques, but to 
play the absorbing NRI Action Video lessons 
that come as part of your specialized train- 
ing. In word and picture, you'll learn 
theory, construction, and service proce- 
dures, see them explained in graphic 
closeups. And you get this unique training 
only with NRI! 

Learn at Home 
at Your Convenience 

No need to quit your job or tie up 
your evenings at night school. No time 
away from your family or expensive travel. 
NRI comes to you. You are a class of one, 
getting both theory and practical hands- 
on training backed up by our staff of ex- 
perienced educators. 

NRI the Pros' Choice 

More than 65 years and a million 
and a half students later, NRI is still the 
first choice in home-study schools. A na- 
tional survey of successful TV repairmen 




shows that more than half have had home- 
study training, and among them, it's NRI 
3 to 1 over any other school. 

That's because you can't beat the 
training and you can't beat the value. Only 
NRI combines exclusive fast-track training 
techniques with modern state-of-the-art 
equipment to give you the skills you need 
for success quickly and easily. Only NRI 
offers such complete training with so many 
timely options for specialized bench exper- 
ience. Send for our free catalog and get all 
the facts on these exciting Master Courses 
in Video/Audio servicing. 

Free Catalog... 
No Salesman Will Call 

Mail the postage-paid card today for 
your free copy of our 100-page look into 
tomorrow. It shows all the equipment you 
get, describes each lesson in detail. And it 
tells you about other important career op- 
portunities in Microcomputers and Micro- 
processors, Digital and Communications 
Electronics, Electronic Design Technology, 
and more. Send today and get started on a 
big new future for yourself. If card has 
been removed, please write to us. 
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Washington, D.C. 20016 



We'll give you tomorrow. 



Voice Synthesis 
for the Color Computer 



Third in a Series 



William Barden Jr. 

28122 Orsola 

Mission Viejo, CA 92692 



Would you believe that using three 
resistors, an inexpensive integrated 
circuit (IC), two capacitors, a plug, a 
$1.59 microphone, and some soft- 
ware you can record and play back 
your voice on a TRS-80 Color Com- 
puter with 16K bytes of RAM? What 
if I told you that the quality is better 
than that of Texas Instruments' Speak 
& Spell? 

In this article I'll show you how to 
take any sound input, digitize it, store 
it in memory, and play it back on re- 
quest, all with the few components 
mentioned above! The catch is that 
the 16K bytes of RAM will allow you 
to record only about 1V 3 seconds of 
sound. However, by sacrificing some 
reproduction fidelity you may be able 
to extend the recording time to 13 
seconds or more. This article is meant 
primarily to show you how to cap- 
ture the sounds, record them, and 
play them back. I'll leave the im- 
provements up to you. [This is the 
third in a series of articles describing 
hardware and software projects for 



About the Author 

William Barden Jr. has written many books 
on microcomputer programming and design. 
He is a member of the Association for Com- 
puting Machinery (ACM) and the Institute of 
Electrical and Electronics Engineers (IEEE). 



the Radio Shack TRS-80 Model I 
Model III, and Color Computer. For 
a list of previous titles in the series, 
see the references at the end of this 
article . . . Ed.] 



Voice-Frequency Parameters 

The range of hearing for humans is 
from 20 to 20,000 hertz (Hz), or 
cycles per second. In fact, the upper 
limit for most people is considerably 
lower than 20,000 Hz. The average 
telephone circuit has an upper fre- 
quency limit of 3500 Hz, and voice 
clarity suffers surprisingly little. 
Amateur radio operators, to increase 
their transmitters' average power out- 
put, restrict audio frequencies even 
further, to 3000 Hz or so. To repro- 
duce acceptable voice, therefore, I 
need to design circuits capable of 
playing back frequencies up to 
3500 Hz. First, of course, I have to 
capture the voice data. A fundamen- 
tal rule of digital recording is that the 
sampling rate must be at least twice 
the maximum frequency to be re- 
corded. Voices, then, must be re- 
corded at rates of 7000 Hz or better. 
In other words, the voice input must 
be converted to digital form at a rate 
of 7000 samples per second or better. 



Analog-to-Digital Conversion 

To convert the voice signal to 
digital form, I will use an analog-to- 
digital converter (ADC), which takes 
the analog voice input and converts it 
to a digital value (see figure 1). The 
larger the number of bits in the sam- 
ple, the finer the resolution in the 
digital representation of the analog 
value. If the ADC offers six bits of 
data, for example, each digital value 
will be within 2~ 6 , or V 64 , of the analog 
input value. A 5-bit ADC will pro- 
duce values within Y 32 of the analog 
input value, and so on. When the 
digitized form of the input is 
replayed, the output waveform will 
approximate the original by a series 
of square waves. The higher the 
sampling rate and the resolution of 
the ADC, the more the output will 
resemble the original, as shown in 
figure 2. 

For hardware reasons explained 
later, Til use a 6-bit ADC. To avoid 
wasting bits, I could pack four 6-bit 
values into three 8-bit bytes. How- 
ever, it's less trouble and faster sim- 
ply to put a 6-bit ADC value in each 
byte and ignore the two unused bits, 
as shown in figure 3. A sampling rate 
of 7000 Hz, therefore, will fill 7000 
bytes of memory for each second of 
recorded sound. 
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Introducing 
The Grappler : 

The only interface that makes computer 
graphics easy as Apple pie. 




Orange Micro offers the only universal 
parallel interface card that simplifies 
high resolution graphics for Apple™ 
computers. No longer does the user 
need to load clumsy software routines 
to dump screen graphics — it's all done 
by the Grapplers exclusive E-PROM 
chip. There are versions to accommo- 
date the Anadex, Epson MX-100, MX-80* 
and MX-70, IDS PaperTigers, Centronics 
739 t NEC 8023 and C. Itoh Prowriter, 
and future graphics printers. The Grap- 
pler^ accepts 18 simple software com- 



>yDoara 

or user program, making it the most 
intelligent Apple Interface available. 



FEATURES-User Benefits 

Graphics screen dump- choice of 



INVERSE GRAPHICS- Provides reverse 



EMPHASIZED GRAPHICS- Allows high 
density graphics on certain printers. 
DOUBLE SIZE PICTURE -Doubles the 
graphic screen representation vertically 
& horizontally. 

90° ROTATION- Rotates the screen pic- 
ture 90? 



ACTUAL APPLE II ! * 
PRINTOUT USING 
GRAPPLER"' AND 
EPSON MX-100. 



BLOCK GRAPHICS-For printers with 
block graphics (eg. Epson MX-80, Okidata 
M80j, the high order bit can be controlled. 



MARGINS-Set left and right margins. 
SKIP-OVER-PERF- Set pagb length -printer 
will automatically skip 6 lines between each 
page, 

VARIABLE LINE LENGTH-For user pro- 
gram listings, sets line length and wraps 
around with breakpoint at nearest blank. 
TEXT SCREEN DUMP^The text from a 
user report or page of program listing can 



through setting left margin thereby center- WORKS WITH PASCAL &CPM 

ing the graph. 

CHART RECORDER MODE- Successive 



Order The Grappler™ through Grange horizontal pictures are combined continu- 



Micro direct, or authorized dealers. 



^Requires Graftrax-80 



Dealer inquiries welcome to: 

Waybern Corporation 
(714)554-4520 

CompuCable Corporation 
(714)635-7330 

KalTronics 
(312)291-1220 



ously simulating a chart recorder. 
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3150 E. La Palma, Suite G, Anaheim, CA 92806 

(800) 854-8275 toll free 
(714) 630-3322 ca,ak, hi 
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110000 = 48 = 48/63 * 5 VOLTS - 3.8 VOLTS 



6 BITS /VALUE DUMMY BITS 

Figure 1: An ADC converts an electrical analog, such as voltage, to a binary value. 
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In commercial voice-synthesis inte- 
grated circuits, many techniques are 
used to reduce the amount of storage 
required for audio data. Texas In- 
struments, National Semiconductor, 
and other companies produce hard- 
ware that can synthesize voices using 
only a few hundred bytes of data per 
second of speech. In these circuits, the 
voice-reproduction processor uses 
silent periods, symmetry of wave- 
forms, and replication of patterns to 
compress the data. Fourier waveform 
analysis and other advanced tech- 
niques are used as well. The result of 
all this processing is a compact, 
specially encoded form of the voice 
data for the special hardware in- 
volved. However, I'll stick with the 
"brute force" approach for the time 
being. Later in the article, I'll discuss 
ways to cut down on the storage 
requirements. 

To play back digitized sounds, I 
need the inverse of an ADC, a digital- 
to-analog converter (DAC). The 
DAC will take in as data each digi- 
tized value and produce as output a 
voltage level proportional to that 
value. A sequence of all these voltage 
levels will simulate an analog wave- 
form. If the data was originally cap- 
tured by a 6-bit ADC, then a 6-bit 
DAC is required to reproduce each 
sample. 

In theory this brute-force voice 
capture and synthesis process is sim- 
ple: take an analog voltage as input 
from the audio source, sample it 7000 
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Figure 2: The sampling rate and number of bits in the ADC determine how closely 
the input signal can be reproduced. 
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Figure 3: Although 25 percent of the 
storage space is wasted in storing 6-bit 
ADC values in 8-bit bytes, it is efficient in 
terms of storage speed. 
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KAl/COKOL MAKES IT ACROSS! 
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...FROM ONE OPERATING 
SYSTEM TO ANOTHER! 
A VITAL WAY TO PROTECT YOUR 
SOFTWARE INVESTMENT FOR 
THE FUTURE!! 

The KM/CMIMIL tmi language runs on 
more different Operating Systems and 



more different-sized computers than any 
other similar language. For starters, it runs 
on NCR and TI minicomputers and, in the 
micro field, on the CP/M 2 , MP/M 2 , 
CP/M-86 2 , MP/M-86 2 , TRSDOS 3 , OASIS 4 , 
MOASIS 4 , and UNIV 5 , (ONYX version) 
Operating Systems ... to mention only a 
few. 



■TM6, 



IMl/COKOL™ 1 and CRT! ""from CYBERNETICS 
ARE GOING STEADY... 




.AND YOU'RE GONNA LOVE 'EM TOO!! 

Use your computer to program itself. CRT! rM6 
(Cobol Reprogramming Tool!) from Cybernetics is a 
program generator for l!*\\ COItOL ™ ' that produces 
error-free l!A\/COItOL TM i source programs for data 
input, file maintenance, and report printing programs. 

A full feature interactive program generator, not a 
sub-set! Call Now! 714/848-1922. 



Until now, serious business software 
of the scope and flexibility seen in the 
minicomputer world has not been 
available on micros. ltA\/€OIEOL ™ ' now 
allows transfer of such software with a 
minimum of fuss. 

We have participated in such a mini- 
to-micro transfer of a major set of 
general business software ... using 
ltA\/<:<IIIOL ™ l as the transfer 
mechanism, of course. Running on 
literally thousands of minicomputers, 
these refined, enhanced, and proven 
software packages cover A/R, A/P, G/L, 
P/R, Order Entry (with Invoicing and 
Inventory Control) as well as Sales 
Analysis. The Packages define a new level 
of achievement for features and flexibility 
in micro applications software and offer 
top quality at a reasonable price. 

For immediate information, call 
714/848-1922 for your complete product 
descriptions. 



Trademarks of: 

1-Ryan McFarland Corp.; 2-Digital Research, Inc.; 
3-Tandy Corp.; 4-Phase One Systems, Inc.; 5-Bell 
Telephone Laboratories, Inc.; 6-Cybernetics, Inc. 




8041 NEWMAN AVE., SUITE 208 

HUNTINGTON BEACH, CA 92647 
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times per second with an ADC, store 
the digitized ADC output values in 
the memory of a digital computer, 
and then play back the values from 
memory with a DAC. The process is 
illustrated in figure 4. 

Color Computer Hardware 

The Color Computer has a built-in 
6-bit DAC and ADC circuit (see 
reference 2). Under normal use, the 
DAC synthesizes sine waves for 
recording cassette data and 
generating musical tones. The ADC 
exists partially in hardware and par- 
tially in software and is used to per- 
form analog-to-digital (A/D) conver- 
sion on the joystick positions. 

Color Computer DAC. The DAC 
(figure 5) is a 6-bit circuit that 
operates as fast as data can be output 
to it. I'll have to use assembly- 
language coding, however, to get the 
required output rates of 7000 or more 
bytes per second. BASIC would only 
allow several hundred operations per 
second, far too few for my purpose. 

Each 6-bit digitized value can be 
output to hexadecimal address $FF20, 
the PIA (peripheral interface adapter) 
for the DAC. [In accordance with 
6809 microprocessor conventions, 
numbers in hexadecimal form are pre- 
fixed with a dollar sign . . . Ed. ] The 
value will be held in the PIA until 
overwritten by the next value. The 
output of the DAC is very rapid (less 
than a microsecond), and so it ap- 
pears that the DAC is no problem in 
my timing scheme. The output of the 
DAC goes to a radio-frequency/ 
audio modulator that converts the 
signal to a television picture with 
audio. Audio from the DAC, there- 
fore, will be heard through the audio 
circuits of the television used with the 
Color Computer. 

Color Computer ADC. The ADC 
is shown in figure 6. It uses a com- 
parator IC, which compares two in- 
puts. The output of the comparator is 
either 1 or depending upon whether 
the plus input is lower or higher than 
the minus input. The output rate of 
the comparator is extremely fast. To 
get the comparator output, I read ad- 
dress $FF00 and look at bit 7 of that 
value. 
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Figure 4: Brute-force voice synthesis samples input to digitize it, stores the ADC 
values in memory, and then outputs the values from memory to a DAC. 
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Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 

for as low as $1.94 each? 

Find the flexible disc you're now using on our cross reference list... 
then write down the equivalent Memorex part number you should be ordering. 
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Memorex Flexible Discs.. .The Ultimate in Memory Excellence 



Quality 

Memorex means quality products that you can depend on. 
Quality control at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
entire manufacturing process. The benefit of Memorex'syears 
of experience in magnetic media production, resulting, for 
instance, in proprietary coating formulations. The mostsophis- 
ticated testing procedures you'll find anywhere in the business. 

100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 100 
percent error free. Each track of each flexible disc is tested, 
individually, to Memorex's stringent standards of excellence. 
They test signal amplitude, resolution, low-pass modulation, 
overwrite, missing pulse error and extra pulse error. They are 
torque-tested, and competitively tested on drives available 
from almost every major drive manufacturer in the industry 
including drives that Memorex manufacturers. Rigid quality 
audits are built into every step of the manufacturing process 
and stringent testing result in a standard of excellence that 
assures you, our customer, of a quality product designed for 
increased data reliability and consistent top performance. 

Customer-Oriented Packaging 

Memorex's commitment to excellence does not stop with a 
quality product. They are proud of their flexible discs and they 
package them with pride. Both their packaging and their 
labeling have been designed with yourease of identification 
and use in mind. The desk-top box containing ten discs is 
convenient for filing and storage. Both box labels and jacket 
labels provide full information on compatibility, density, sec- 
toring, and record length. Envelopes with multi-language care 
and handling instructions and color-coded removable labels 
are included. A write-protect feature is available to provide 
data security. 

Full One Year Warranty — Your Assurance of Quality 

Memorex Flexible Discs will be replaced by Memorex if they 
are found to be defective in materials or workmanship within 
one year of the date of purchase. Other than replacement, 
Memorex will not be responsible for any damages or losses 
(including consequential damages) caused by the use of 
Memorex Flexible Discs. 



Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs to a carton and 
10 cartons to a case. Please order only in increments of 100 
units for quantity 1 00 pricing. We are also willing to accom- 
modate yoursmallerorders. Quantities less than 1 00 units are 
available in Increments of 10 units at a 10% surcharge. 
Quantity discounts are also available. Order 500 or more 
discs at the same time and deduct 1%; 1 ,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more saves you 
4%; 1 0,000 or more saves you 5%; 25,000 or more saves you 
6%; 50,000 or more saves you 7% and 1 00,000 or more discs 
earns you an 8% discount off our super low quantity 100 price. 
Almost all Memorex Flexible Discs are immediately available 
from CE. Ourwarehouse facilities are equipped to help us get 
you the quality productyou need, whenyou need it. If you need 
further assistance to find the flexible disc that's right for you, 
call the Memorex compatibility hotline. Dial 800-538-8080 
and askforthe //ex/bfedf'sc/.oH/ne extension 0997. In California 
dial 800-672-3525 extension 0997. 

Buy with Confidence 

To get the fastest delivery from C E of your Memorex Flexible Discs, send 
orphone your order directly to our Computer Products Division. Be sure 
to calculatey our price usingthe CE prices in this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are accepted from 
approved government agencies and most well rated firms at a 10% 
surcharge for net 10 billing. All sales are subject to availability, 
acceptance and verification. All sales are final. Prices, terms and 
specifications are subject to change without notice. Out of stock items 
will be placed on backorder automatically unless CE is instructed 
ditterently. Minimum order$50.00. International orders are invited with 
a $20.00 surcharge forspecial handling in addition to shipping charges. 
All shipments are F.O.B. Ann Arbor, Michigan. No COD's please. Non- 
certified and foreign checks require bank clearance. 

Mail orders to: Communications Electronics. Box 1002, Ann 
Arbor, Michigan 48106 U.S.A. Add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case of 100 SV«-inch mini-discs tor 
U.P.S. ground shipping and handling in the continental U.S.A. If you 
have a Master Card or Visa card, you may call anytime and place 
a credit card order. Order toll-free in the United States. Call 
anytime 800-521-4414. If you are outside the U.S. or in Michigan, 
dial 313-994-4444. Dealer Inquiries Invited. All order lines at 
Communications Electronics are staffed 24 hours. 
Copyright c 1981 Communications Electronics' 






VISA 


(MostefCordj 



Order Toil-Free! 
(800)521-4414 

In Michigan (313) 994-4444 




For Data Reliability — Memorex Flexible Discs 



a 



COMMUNICATIONS 
ELECTRONICS™ 



Computer Products Division 

854 Phoenix D Box 1 002 D Ann Arbor, Michigan 48 1 06 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 
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FEBRUARY ■ SPECIALS 

■ 
■ 
■ 



EPSON 
MX-80 




fcH 




IEEE $55 RS-232 $70. L _ j $ ] 59.00 

APPLE INTERFACE & CABLE $90. 

trs so cable $35 j | NEC GREEN 1 2 MONITOR 

$449.00 ! JB1201M 



PERSONAL 
COMPUTERS 



CALL OMEGA TOLL FREE! 

WEST COAST EAST COAST 

1-800-235-3581 1-800-556-7586 



OMEGA SALES CO. OMEGA SALES CO. 

3533 Old Conejo Rd. # 1 02 12 Meeting St. 

Newbury Park, CA 9 1 320 ^^^^ Cumberland, Rl 02864 

1-805-499-3678 M ^ 1-401-722-1027 
CA TOLL FREE 1-800-322-1873 



OMEGA SALES COMPANY 

We Accept CO. D.'s • Stock Shipments Same Day or Next • No Surcharge for Credit Cards • All Equipment Factory 
Fresh w/MFT Warranty • We Carry the Complete Line of Personal Software • Prices do not Reflect Shipping Charges 
Rhode Island and California residents please add 6% Sales Tax 
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/NEC PC-8023 Printer $629.00 

NEC 551 OSpinwriter (7710) 2345.00 

NEC 5520 Spinwriter (7720) 2695.00 

NEC 5530 Spinwriter (7730) 2345.00 

NEC JC 1 201 M(A) - Color 1 2" Monitor 359.00 

NECJB 1201 Ml 2" Green Monitor 159.00 

Okidata Microline-80 379.00 

Okidata Microline-82A 499.00 

Okidata Microline-83A 729.00 

Diablo630 1995.00 

Apple II Plus48K 1 199.00 

Apple Disk w/3.3 DOS Controller 569.00 

Apple Disk w/o Controller 469.00 

Hazeltine 1420 799.00 

Northstar Horizon II 32K QD 2925.00 

Anadex DP-9500/9501 1249.00 

Televideo 910 559.00 

Televideo912C 669.00 

Televideo 920C 729.00 

Televideo 950 929.00 

CBM 8032 Computer 1 149.00 

CBM 8050 Disk Drive 1 349.00 

CBM 4032 Computer 1029.00 

CBM4040 Disk Drive 1029.00 



CBM4022 Printer 

CBM VIC-20 

Leedex/Amdek 1 00G 

Leedex/Amdek Color - 1 13" Color Monitor . . . 

Microtek 1 6K Ramboard for Atari 800 

Microtek 32K Ramboard for Atari 400 and 800 



649.00 
269.00 
169.00 
329.00 
79.00 
149.00 



Qume Sprint 9/45 (Full Panel) 2295.00 

Atari 400 16K 349.00 

Atari 825 Printer 599.00 

Atari 850 Interface 1 39.00 

Atari 830 MODEM 159.00 

Atari 810 Disk Drive 449.00 

Atari 800 16K 749.00 

Epson MX-70 349.00 

Epson MX-80 449.00 

EpsonMX-80 FT 549.00 

EpsonMX-100 FT 729.00 

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE 
WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, PERIPHERALS AND ACCESSORIES 





OKIDATA MICR0LINE 80 A 

MATRIX PRINTER 

$379.00 




ATARI 810 DISK DRIVE 
$449.00 




AMDEK COLOR- 1 MONITOR 
$329.00 



PERSONAL COMPUTERS 

OMEGA SALES COMPANY 




EPSON MX-1 00 FT PRINTER 
$729.00 
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Protect yourself 

against the high cost of static 

Electrostatic discharge, in addition to 
causing problems like the one above, 
can damage delicate electronic 
control and logic circuits. It takes so 
little voltage that you might not even 
feel the spark. 

As little as 500 volts can send 
erroneous data, alter "memry", write 
incorrect data on a disk, or cause 
printers to run wild, throwing paper 
into the room. All of which means 
expensive service calls and even 
more expensive system down time. 

Only 500 volts, yet you can easily 
generate over 12,000 volts of static 
charge just walking across a carpet. 
Even on a vinyl floor, 4000 volts is 
not uncommon. 

The solution is simple 

3M Brand Static 

Control Floor .. 

Mats can 

create an * 

inexpensive) 

"island of 

protection" 

around your 

delicate 

electronic equipment, 

harmlessly draining the 

static chargefromopera- 

tors and other personnel. 

For as little as the cost of a single 
static-related service call, you can say 
goodbye to all these problems. 

3M Brand Static Control Floor Mats 
come in hard mats for easy movement 
of castered chairs, and soft mats for 
comfortable standing. 

For information about how you can 
purchase 3M Static Control Floor 
Mats, call toll free 
1-800-328-1300 

(In Minnesota, call collect 612-736-9625.) 
Ask for the Data Recording Products Division. 

3M Hears You... 




3M 



One of the inputs to the com- 
parator is from the external joystick 
connector. This should be a voltage 
level from to +5 volts (V). The 
joystick input can be a voltage from 
the joystick potentiometer, or it can 
be any voltage in that range from any 
external device including an audio 
amplifier. The second input to the 
comparator is from the DAC and is 
also to +5 V. A/D conversion is 
accomplished by rapidly changing the 
DAC output and checking the com- 
parator output until I find the two 
values that bracket the voltage from 
the joystick input. 

The Color BASIC ROM (read-only 
memory) provides a machine- 
language subroutine to accomplish 
this. It uses a type of binary search to 
converge on the joystick input value 
(for details, see reference 2). How- 
ever, the subroutine processes four 
input values: right joystick X and Y 
and left joystick X and Y. In addition, 
the routine compares the current 
value of each channel with the pre- 
vious one until they match. All of this 
overhead allows sampling rates of 
only 600 to 700 per second, too slow 



LEAST 

SIGNIFICANT 

"WEIGHT" 



for my needs. I need a high-speed 
ADC! 

Voice-Synthesis Software 

INPUT Routine. The software for 
such a high-speed ADC is shown in 
the text box with listing 1. It may not be 
the fastest ADC routine around, but 
it does allow conversion of about 
7733 samples per second. One tech- 
nique used in the routine is "linear 
coding" without loops, eliminating 
the loop overhead. The logic is ex- 
plained in detail in the text box. 

The INPUT routine takes 6 X 19.1 
+ 14.6 microseconds (^s) for each 
ADC conversion, allowing 7733 
samples per second. Note that during 
each 129.2-/xs conversion, the input 
voltage may change and the final 
value may be off by 25 percent or 
more, as shown in figure 7. In the ma- 
jority of cases, however, the result is 
fairly close for these high sampling 
rates of audio frequencies. 

The RAM buffer is 10,300 bytes 
long, providing for about 1V 3 seconds' 
worth of recording. 

OUTPUT Routine. The OUTPUT 
routine (listing 2) is considerably 



ADDRESS 
$FF20 



TO 
TELEVISION 




Figure 5: The Color Computer uses a 6-bit DAC to convert the six values from out- 
put port $FF20 to an analog voltage. In this project, output is routed to an RF (radio- 
frequency) modulator. 
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BW IS THIS 
COSTING YOU. 



It's really quite basic: time is 
money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 
time you write a new business 
software package. 

Especially when you 
could speed things up with 
dBASE II. 

dBASE II is a complete 
applications 
development package. 

Users tell us they've cut the amount of code they 
write by up to 80% with dBASE II. 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts. 

And solve your customers' problems faster and for 
a lot less than with BASIC (or FORTRAN, COBOL 
or PL/I). 

dBASE II uses English-like commands, 

dBASE II uses a structured language to put you in 
full control of your data handling operations. 

It has screen handling facilities for setting up input 
and output forms. 

It has a built-in query facility, including multi- 
key and sub-field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entire 
databases or individual characters. 

CREATE new databases in minutes, or JOIN data- 
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FIND whatever you're looking 
for in seconds, even using floppies. 

Organize months worth of data in minutes with the 
built-in REPORT Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields, 




records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 

Change your data or your 
entire database structure 
without re-entering all 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run- 
time compiler. 

Expand your clientbase 
with dBASE II. 

With dBASE II, you'll write programs a lot 
faster and a lot more efficiently. You'll be able to 
write more programs for more clients. Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little f oot-in-the-data- 
base assignments that grow into bigger and better 
bottom lines. 

Your competitors know of this offer. 

The price of dBASE II is $700 but you can try it 
free for 30 days. 

Call for our Dealer Plan and OEM run-time package 
prices, then take us up on our money-back guarantee. 
Send us your check and we'll send you a copy of 
dBASE II that you can exercise on your CP/M system 
any way you want for 30 days. 

Then send dBASE II back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE II can save you, 
and how much more it lets 
you do. 

But it's only fair to warn 
you: business programmers 
don't go back to BASIC'S. 

Ashton-Tate, 9929 Jefferson, 
Los Angeles, CA 90230. 
(213) 204-5570. 



Ashton-Tate 



©Ashton-Tate 1981 
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Fill this space with a GRAFTRAX graphic 
and win a trip to Japan. 

The Epson 
"Softwear" Sweepstakes. 



We're looking for the Picasso of programming. So we 
drew up an art contest for people who don't know a 
painting pallet from a PROM. 

If you've got an Epson printer, a computer and a little 
imagination, you could win a week-long trip for two to 
Japan. Or our top-of-the-line 136-column MX-100 
printer. Or his and hers Seiko Quartz Watches. Or a 
whole lot of honorable mention prizes. And you'll get a 
T-shirt with the winning graphic just for entering. 

All you have to do is program a GRAFTRAX graphic 
— abstract, landscape, still life, whatever — using an 
Epson MX-70, MX-80, MX-80 F/T or MX-100 printer. 
We'll not only put it on our T-shirts, we'll be displaying 
the winning entries for all to see in June at the National 
Computer Conference in Houston. 

Why, you may ask, are we being so generous? It's 
simply because GRAFTRAX is the most incredible 
graphics capability made for micros. And we want to 
see it used to its full potential. 



All entries will be judged on originality, creativity 
and best use of computer equipment. They must be 
postmarked no later than May 1, 1982, and be accom- 
panied by the software program, so we can recreate the 
winning entries for verification. Make sure the graphic 
is no larger than 8" x 10" and no smaller than 4" x 6". 
And remember, if you digitize art or a photograph, it 
must have been originally created by you. 

So get busy and enter. 
You might be a winner. 
And your software 
could be your "soft- 
wear." 




EPSON 

EPSON AMERICA, INC. 



3415 Kashiwa Street • Torrance, California 90505 




EPSON 

"SOFTWEAR" 

SWEEPSTAKES 

RULES 

1) Any computer equipment may be used to format the entry, 
but the graphics output must have been printed on an Epson 
MX-70, MX-80, MX-80 F/T or MX-100 printer with either 
built-in or optional GRAFTRAX. Winning entries will be re- 
created by Epson for verification. 

2) Each entry must be accompanied by the software program 
used to create it. All entries and software and the rights to use 
them become the property of Epson America, Inc. 

3) Allentriesmustbeat least 6"x4" and no larger than 8"x 10" 
in size. 

4/ Art or photographs, if used, must have been created by the 
entrant. 

5) All entries will be judged by an independent panel of 
judges on their creative merit, originality and best use of com- 
puter equipment. Decision of the judges is final. 

6) This contest is valid from January 1, 1982 until May 1 , 1982. 
Entries must be postmarked no later than May 1, 1982. 

7) Participation in the Epson "Soft wear" Sweepstakes is open 
to any except the following: employees of Epson America, 
Inc., its service agencies, or their families. 

8) Winners will be notified by mail no later than June 1, 1982. 
A list of winners will be made available by sending a stamped, 
self-addressed envelope to Epson America, Inc., 3415 Kashiwa 
Street, Torrance, CA 90505. 

9) Entries will be maintained on file at Epson America, Inc. 
until January 1, 1983. 

10) Prizes are as follows: First prize includes round-trip 
economy air transportation for two to Tokyo, from the airport 
nearest the winner's place of residence, and six nights stan- 
dard hotel accommodations, double occupancy. Trip does not 
include airport departure taxes, hotel service charges, cost of 
transportation or other expenses incurred before leaving the 
airport of initial departure, returning to Tokyo airport and re- 
turning home from the airport of initial departure; nor does it 
include meals or gratuities. Second prize consists of one 
Epson MX-100 Printer. Third prize consists of his and hers 
Seiko Quartz Watches. Additional prizes include 25 Micro- 
Nine Printheads, 50 Epson Digital Watches, and 100 Epson 
Ribbon Cartridges. 

11) You may enter more than once, but each entry must be 
accompanied by the official entry coupon below, 

12) Void where prohibited by law. 



Attach this form firmly to the back of each graphic you enter. 



NAME- 
STREET . 

CITY 

STATE _ 



ZIP. 



PHONE ( ) 

COMPUTER EQUIPMENT USED 



PRINTER MODEL AND SERIAL NUMBER 



T-SHIRT SIZE S M 

Mail entries to: 

"SOFTWEAR" SWEEPSTAKES 
Epson America, Inc. 
3415 Kashiwa Street 
Torrance, California 90505 



XI 



EPSON 

EPSON AMERICA, INC. 
Circle 128 on inquiry card. 



simpler than the input routine. The 
routine points to the beginning of the 
buffer, delays about V 7 ooo second, 
fetches a value from memory 
(LDA,X+), outputs the value to the 
DAC (STA $0FF20), tests for the end 
of the buffer (BUFEND), and then 
returns for the next value if there are 
more data remaining. 

SELECT Routine. The SELECT 
routine connects the right joystick X 



channel to the ADC and routes the 
DAC output to the television's built- 
in speaker. SELECT is executed once 
at the beginning of both INPUT and 
OUTPUT. 

BASIC Driver. The 6809 assembly- 
language subroutines shown in 
listings 1 and 2 are relocatable, that 
is, they can be placed and run 
anywhere in memory and still operate 
properly. Listing 3 shows the same 



DATA FROM 
CPU 




D 



D/A- CONVERTER 
(SEE FIG. 5) 



0-5 VOLTS 



-> 1 > TO RF 

MODULATOR 



HEXADECIMAL 
ADDRESS FF20 



DATA TO s 1 

CPU V r 



6821 



PA7 




DATA ^^^ 

FROM |_J> - 

CPU 



DATA 

FROM __^>~ 



CA2 



SEL 1 



-n> 



CPU 



CB2 



) 2 SELECT LINES 
SELECT JOYSTICK 
CHANNEL 



-{£> 



FF01 



Figure 6: The Color Computer ADC uses a comparator, the DAC, and software to 
bracket the joystick input value. 
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Listing 1: The INPUT routine is coded in 6809 assembly language with a minimum of branch instructions to maximize execution 
speed. The routine performs 7733 A/D conversions per second. 



172B 






00100 




ORG 


S172B 










00110 


t***:*X1:#^:^ 








00120 


:♦'. SPEECH SYNTHESIS PROGRAM * 








00130 


* ACCUMULATES 


1 l-'3 SECONDS NORTH OF INPUT * 








00140 


* PLAVS 


BACK ON REQUEST 


* 








00150 


* EMTER 


AT INPUT TO RECORD * 








00160 


* ENTER 


AT OUTPUT TO PLAY BACK * 








00170 


X^^^'^^$^^^Xf^^^X:^^%^^^Jk^^^#^^4:^ 








00180 


* 












17C4 


00130 


BUFFER 


EQU 


$4000-10300 






3FFF 


00200 


BUFEND 


EQU 


$3FFF 


END OF BUFFER 


172B 


17 


0035 


C0210 


INPUT 


LBSR 


SELECT 


SELECT RIGHT, X 


172E 


1 Q3 


E FF00 


00220 




LDY 


#$0FF08 


LOAD INPUT PI A ADDRESS 


1732 


3E 


17C4 


00230 




LDX 


^BUFFER 


LOAD BUFFER PMTR ADDRESS 


17:35 


ce 


30 


00240 


IHPO05 


LDB 


#$30 


LOAD START VALUE 


1737 


F7 


FF20 


GI0250 




STB 


$0FF20 


OUTPUT FIRST VALUE 


173R 


R6 


R4 


00260 




LDA 


,Y 


INPUT COMPARATOR 


173C 


2B 


04 


00270 




BMI 


INP015 


GO IF TOO LOW 


173E 


C0 


4lii 


0Q230 




SUBB 


#$40 


SUBTRACT DELTA 


174Q 


20 


04 


00230 




BRA 


INP020 


GO TO SECOND ITERATION 


1742 


CB 


40 


0030O 


INP015 


ADDB 


#$40 


ADD DELTA 


1744 


20 


00 


00310 




BRA 


INP020 


GO TO SECOND ITERATION 


1746 


F7 


FF20 


00320 


INP020 


STB 


S0FF20 


OUTPUT SECOND VALUE 


1743 


m 


R4 


00c:30 




LDA 


iY 


INPUT COMPARATOR 


174B 


2B 


04 


00340 




BUI 


INP025 


GO IF TOO LOW 


174D 


CS 


20 


00350 




SUBB 


#$20 


SUBTRACT DELTA 


174F 


20 


04 


00360 




BRA 


INP030 


GO TO THIRD ITERATION 


1751 


CE» 


2Si 


00370 


INP025 


ADDB 


#$20 


ADD DELTA 


1753 


20 


00 


00330 




BRA 


INP030 


GO TO THIRD ITERATION 


1755 


F7 


FF20 


00330 


INP030 


STB 


$0FF20 


OUTPUT THIRD VALUE 


1753 


ne 


R4 


00400 




LDA 


*y 


INPUT COMPARATOR 


175R 


2B 


04 


00410 


v 


BUI 


INP035 


GO IF TOO LOW 


175C 


C0 


10 


00420 




SUBB 


#$10 


SUBTRACT DELTA 


175E 


20 


04 


00430 




BRA 


INP040 


GO TO FOURTH ITERATION 


17SQ 


CB 


10 


00440 


INP035 


ADDB 


#$10 


'fl»D DELTA 


1762 


20 


0Gi 


00450 




BRA 


INr©40 


GO TO FOURTH ITERATION 


1764 


F7 


FF2Q 


00460 


INP040 


STB 


$QFF20 


OUTF'UT FOURTH VALUE 


1767 


R6 


R4 


00470 




LDA 


<Y" 


LOAD COMPARATOR 


1763 


2B 


04 


00430 




BMI 


INP045 


GO IF TOO LOW 


176B 


C0 


03 


00430 




SUBB 


#3 


SUBTRACT DELTA 


17SD 


20 


04 


00500 




BRA 


INP050 


GO TO FIFTH ITERATION 


176F 


CB 


03 


00510 


INF'045 


ADDB 


#e 


ADD DELTA 


1771 


20 


©0 


00520 




BRA 


INP050 


GO TO FIFTH ITERATION 


1773 


F7 


FF20 


00530 


INP050 


STB 


$0FF20 


OUTPUT FIFTH VALUE 


1776 


R6 


R4 


00540 




LDA 


*Y 


INPUT COMPARATOR 


1773 


2B 


04 


00550 




BUI 


INP055 


GO IF TOO LOW 


177R 


C0 


04 


00560 




SUBB 


#4 


SUBTRACT DELTA 


177C 


20 


04 


00570 




BRA 


INP060 


GO TO SIXTH ITERATION 


177E 


CB 


04 


Q05S0 


INP055 


ROC'B 


#4 


flt*D DELTA 


1730 


2G 


00 


0(33'?i3 




BRA 


INP060 


GO TO SIXTH ITERATION 


1732 


F7 


FF20 


00600 


IHP&GQ 


STB 


$0FF20 


OUTPUT SIXTH VALUE 


1735 


R6 


R4 


00610 




LDA 


,Y 


INPUT COMPARATOR 


1737 


2B 


04 


00620 




BMI 


INP065 


GO IF TOO LOW 


1735 


C0 


02 


00630 




SUBB 


#2 


SUBTRACT DELTA 


17SB 


20 


04 


00640 




BRA 


IHP070 


GO FOR NEXT VALUE 


173D 


CB 


02 


00650 


INP0G5 


ADDB 


#2 


ADD DELTA 


178F 


20 


00 


00G60 




BRA 


INP070 


GO FOR NEXT VALUE 


i7?l 


E7 


80 


00670 


IHP070 


STB 


#-x+ 


STORE VALUE 


1733 


3C 


3FFF 


00G3Q 




CMPX 


#BUFEND 


TE'5;T FOR END OF BUFFER 


17?6 


26 


«?B 


COo30 




BNE 


INP005 


GO IF NOT END 


1733 


39 


0G700 




RTS 




END-RETURN 



The INPUT Routine 

For those of you not acquainted 
with assembly language, the input 
routine shown in listing 1 is not as im- 
posing as it looks. The datum on the 
extreme left of the listing is the hexa- 
decimal location in memory where the 
instruction is found. The next two 
columns represent the machine code of 
the instruction in hexadecimal. The 
fourth column is simply a line number. 
The remaining four columns are the 
assembly-language program contain- 
ing the optional label, the op-code 
mnemonic, the operand, and com- 
ments, respectively. The dollar sign ($) 
is used to signify a hexadecimal value. 



The pound sign (#) indicates that the 
operand is an "immediate" value to be 
used by the op code, rather than a 
variable in memory. 

Six sections of the code are virtually 
identical. Each one starts with STB 
$0FF20 and ends with BRA INPxxx. 

In each section the value in the B 
register is output to the DAC by STB 
$0FF20. The DAC immediately 
changes this value to a voltage level. 
The output of the comparator is then 
loaded into the A register by LDA ,Y. 
The Y register was previously loaded 
with the address of the comparator 
output, $OFFOO. If the value in A has 
bit 7 set, a branch on minus (BMI) is 
done, and a delta value (one-half of the 



present range) is added to the value in 
the B register. If the value in A has bit 7 
reset, the SUBB #$xx is done to sub- 
tract the delta value. 

The six sections taken together con- 
stitute a binary search to find the input 
value. At INP0.70, the, B register holds 
the final value. It is stored in the next 
memory location pointed to by the X 
register. The ",X + " for ; m of the in- 
struction automatically increments the 
X register by 1 to point to the next 
location* after the current store. The X 
register is then compared to BUFEND, 
the last location for storing digitized 
values. If there is space left, the routine 
branches back to INP005 to sample the 
next value. 



270 February 1982 © BYTE Publications Inc 



Organizes your 
Organization 



MS-80, a data base management system, offers 
the user a quick and easy way to organize and 

efficiently manipulate data so sound decisions a 

can be made on facts displayed. ^ 

FMS-80 1 

is the 

most po\ 

ful stan( 

alone DBM 

pro gram il 

available 

the micr< 

computet 

industry. 

Complett 
menu dri 
and writl 
in assem 
language 
it offers 
these features: 




KARA' 



• User definable 

File Definitions 

Screen Display; 

Reports (with 

math and field 

break analysis) 

Selection Criteri. 

(on any or all 

fields) 

Menus (that ap- 'm^ 

plications programs 

can be selected from ) 

• Instantaneous data query on 
indexed records. 

• Mathematical manipulation 
of numeric data fields using 
the report generator or the 
programming language EFM 
(Extended File Maintenance) 

• Easy to use video "how to" 
training tapes are available. 

• Manipulation of up to 19 differ- 
ent data files (using EFM) 
at one time and display^ 
ing this information 
on the screen, 




rating reports, generating other data files or on- 
line updating of input files that already exist 
FMS-80 is able to call other programs like sub- 
routines in EFM 

FMS-80 is able to read data files that other 
programs have generated 
No restrictions to record size other than avail- 
able RAM memory space 
Operates under CP/Mf MP/M* or CDOS**- - 

FMS-80 allows the flexibility to quickly create 

programs that 
allow data to be 
««%4 entered in a 

< S J | form that 

a secretary 
> recognizes 
and 
1 generates 

reports 
that the 
manager requires. 

, *| If you're continuously asked to 

do applications programs and 

i don't have time to do it in 

BASIC, consider FMS-80. 

For additional 

information contact 

Systems Plus, 

k 1120 San Antonio Road, 

Palo Alto, CA 

94303. Phone 

415/969/7047 




•**TM of DJR Associates 

**TM of Cromemco, Sunnyvale, CA 

*TM of Digital Research, Pacific Grove, CA 



Circle 346 on inquiry card. 



Circle 28 on inquiry card. 




MORE 



POWER 

FOR YOUR APPLE 

fT5Z ^s±s±S s it A ND][+ 



LANGUAGE SYSTEMS 




APPLESOFT: 30.3 MIN. 

MICROSPEED][:3.9 MIN. 

MICROSPEED ][+: 2.4 MIN. 




REQUIRES APPLE, SINGLE DISK 
P SPEED ][ USES 2mHz PROCESSOR 
U SPEED ][+ USES 4mHz PROCESSOR 

SEE YOUR DEALER OR CONTACT: 



m\ 



UPS 






~l 



8910 Brookrldge Dr., Suite 608, Upper Marlboro, Md. 20870 
(301) 627-6650 

I'm Interested; Please Send 

□ (J SPEED ][ '495. □ 160 page Manual «35. 

□ (.J SPEED ][+ '645. □ Detailed Information 

Name 

Address 

City 

State 



Zip. 




AT TIME T , INPUT 

IS JUST ABOVE 2.5 VOLTS 




- FIRST "TRY" IS MADE 
AT ABOUT 3.75 VOLTS 




i--- • LAST "TRY" IS MADE CLOSE TO ORIGINAL 

STARTING POINT AT TIME T 



1- 
ACTUAL VOLTAGE IS MUCH LOWER. 



Figure 7: By the time the software has bracketed a given voltage sample, the true 
voltage has often changed significantly, as shown in this sequence. However, as long 
as the sampling rate is at least twice the highest frequency to be measured, the 
magnitude of the error will be acceptable. 



+ 5V 



ONLY THIS INPUT IS USED 
IN VOICE SYNTHESIS. 



FROM SWITCH |~~> 







LEFT 
JOYSTICK 



FROM SWITCH 



<3* 



> INPUTS TO 
MC14529 



FIVE- PIN 
DIN PLUGS 



Figure 8: The Color Computer's joystick inputs allow four channels of data. Only 
the X input of the right channel is used in this project. 
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Gain instant access to over 1,200 

information and communication services 

for as little as $4.25 an hour. 




They're all at your fingertips 

when you join The Source, SM 

America's Information Utility. 

The Source can improve your effi- 
ciency, speed your work, and reduce 
expenses in your organization by giving 
you access to personal and business ser- 
vices that run the gamut. From electronic 
mail and discount buying services to 
stock reports and hotel reservations. 
And in most cases, you can reach The 
Source with a local phone call using any 
standard microcomputer, communicat- 
ing word processor, or data terminal. 

SourceMail SM . . . faster than 

U.S. Mail, cheaper than most 

long distance calls. 

SourceMail is an electronic mail 
system that lets you send messages to 
other Source subscribers, anywhere in 
the country. Use it to 
communicate with 
your field offices or 
traveling sales 
representatives. 
Create your own 
network to clients, 
associates, outlets 
or suppliers. Store 
information for 
later retrieval 
when needed. The Source can even cor- 
rect spelling errors. 

Best of all, communicating through 
The Source can be cheaper than any 
other method . . . including long-distance 
phone, Telex, facsimile, express mail, or 
messenger. 

Streamline your business operations. 

Just feed The Source your figures 
and it will calculate your taxes, cash 
flows, equity capital, lease vs. equip- 
ment purchase, loan amortizations, 
annual interest rate on installment loans, 
depreciation schedules. Use its Model 1 
service for financial planning, simula- 
tion, and analysis. 

You can use The Source's powerful 
mainframe computers to write and store 
your own programs, with computer lan- 
guages like BASIC, COBOL, FOR- 
TRAN, RPG11 and assembly language. 
Naturally, we give you a private access 
code so your programs and data inputs 
are secure. 

Your electronic travel agent. 

Plan your trips with instant national 
and international flight schedule infor- 
mation. Use The Source Travel Club SM 
to arrange airline 
tickets, rent a car. 
and make hotel res- 
ervations. Use The 
Source to check the 
weather ahead or find 






the best place to eat using our electronic 
Mobil Restaurant Guide. 

Instant access to the stock market. 

Whatever your investments — 
stocks, bonds, mutual funds, T-bills, 
commodities, futures or others — The 
Source will give you 
updated investment 
information 22 
hours a day. We 
go beyond mere 
market quotes to 
add economic, 
business, and 
financial commen- 
tary by noted econo 
mists and securities 
analysts. 



W } I Get news, hot off the UPI wire. 

Around the world or around 
the corner, find out about the latest 
news straight from 
United Press 
International. 
You can select 
only the news, busi- 
ness reports, sports 
or features you want. . . 
geographically, by date, 
or subject matter. Get the 
latest update within 2V2 minutes "" 
of a filed report, or go back to 
earlier coverage. 

That's just the beginning. 

There's so much more. The Source 
has an electronic personnel search net- 
work. It lets you barter your goods and 
services with other businesses. Orders 
hard-to-find technical and business 
books direct from the publisher. Gives 
you a daily review of Washington ac- 
tivities. Lets you order thousands of busi- 
ness and consumer items at discount 
prices. Maintains your stock portfolio. 
And we're improving and adding to our 
subscriber services every day. 

Anyone can use The Source. 

You don't have to know computer 
languages or have programming skills. 
The Source operates on simple, logical 
English commands. It comes with a 
complete user's manual, categorized 
directory, and private sign-on codes. 

The Source isn't limited to your 
office. You can access it from home, or 
on the road, 22 hours a day. Use it to 
catch up with office work, or for self- 
improvement and family fun. The 
Source will play bridge with you, coach 
your children in foreign languages, 
help select dinner wines, give you the 
latest movie reviews, and more. It's 
amazingly versatile. 



The value with the guarantee. 

For all the communications and in- 
formation services, you pay only a $100, 
one-time subscription fee and $18 per 
hour during the business day when you 
are actually using it. From 6 P.M. to 
midnight and on weekends and holidays 
The Source is just $5.75 an hour. From 
midnight to 7 A.M. the rate drops to 
$4.25. Minimum monthly 
usage charge is only $10. 

What's more, we're so 
sure you'll find The Source 
just what you need, we offer a 
30-day money-back guarantee. 
If you're not completely satisfied, 
write us and cancel. We'll refund 
your $100 hookup fee in full, with- 
out question. You pay only for time 
actually used. 

See your dealer, or mail card 
for free brochure 

To learn more about The Source, 
visit one of the more than 800 computer 
stores that offer The Source. Or rush the 
postage-paid card to get your 16-page 
color brochure and index of over 1,200 
Source services. 

Find out how much The Source can 
do for you . 



AMERICA'S INFORMATION UTILITY 

Department M56 
1616 Anderson Road 
McLean, VA 22102 

-Please send me your free 16-page 



color brochure without obligation. 



(name) 



(Please Print) 



(telephone) 



(Company if for business use) 



(address) 



(city/state/zip) 



Do you own a microcomputer, 

terminal or communicating word pro- 
cessor? 



If yes: . 



(make/model) 

The Source is a servicemark of Source 
Telecomputing Corporation, a subsidiary of 
The Reader's Digest Association, Inc. 



Listing 2: The OUTPUT routine is coded in 6809 assembly language. It retrieves values stored in memory and reproduces the 
original input by outputting the data at the original input rate. Data is output to the television audio modulator. 



1739 


8D 


18 


00710 


OUTPUT 


BSR 


SELECT 


179B 


86 


3C 


00720 




LDR 


**3C 


179D 


B7 


FF23 


80730 




STR 


*0FF£3 


17R0 


8E 


17C4 


00740 




LDX 


^BUFFER 


17FI3 


86 


13 


00750 


OUT010 


LDR 


«19 


17R5 


4R 




00768 


OUT020 


DECR 




17A6 


26 


FD 


00770 




BNE 


OUT020 


17R8 


R6 


80 


007 6i0 




LDR 


, X+ 


17RR 


B7 


FF20 


08790 




STR 


$0FF20 


17RD 


8C 


3FFF 


00800 




CMPX 


#BUFEND 


17B0 


26 


Fl 


00810 




Bh4E 


OUT010 


17B2 


39 




00820 




RTS 




17B3 


B6 


FF01 


00830 


SELECT 


LDR 


*8FF01 


17B6 


84 


F7 


00840 




RNDR 


#$0F7 


17B8 


B7 


FF01 


00850 




STR 


$0FF01 


17BB 


EI6 


FF03 


00860 




LOR 


$0FF03 


17BE 


84 


F7 


00870 




RNDR 


#$0F7 


17C0 


B7 


FF03 


00880 




STR 


$0FF03 


17C3 


39 


0000 


006190 
00908 




RTS 
END 





SELECT DRC OUTPUT 
LORD I.HITIRLIZRTI.OH VALUE 
I NIT IRLIZE PIR FOR OUTPUT 
F'OINT TO BUFFER 

DELRY COUNT 
DELRY LOOP 
DELRY 

GET VRLUE 

OUTPUT TO DRC 

TEST FOR END OF DRTR 

GO IF NOT END 
END-RETURN 

GET PIR CONFIGURATION 
RESET LSB OF MUX SELECT 
STORE 

GET PIR CONFIGURATION 
RESET MSB OF MUX SELECT 
STORE 
RETURN 



Listing 3: A BASIC program that loads the INPUT and OUTPUT routines into memory, defines them as external USR calls, and 
allows the user to store and play back up to 1 Vz seconds of speech. 

100 PCLERR 1< CLEAR 10, &H 1720 

110 REM VOICE SYNTHESIS PROGRRM IN BRSIC FORM 

120 DRTR 247 , 255 , 32 , 166 , 1 64 , 43 > 4 , 192, , 32 , 4, 203 , , 32 , 

130 DRTR 23,0, 133, 16, 142,255,0, 142,23, 196, 198, 128 

1 40 DRTR 23 1 , 1 28 , 1 40 , 63 , 255 , 38 , 1 57 , 57 , 1 4 1 , 24 , 1 34 , 60 , 1 83 , 255 , 35 

1 50 DRTR 142,23,196,134,19,74,38,253,166,128,1 83 , 255 , 32 

1.60 DRTR 140,63,255,38,241,57, 182,255, 1 , 132, 247, 183,255, 1 , 182,255,3 

170 DRTR 1 32 , 247 , 1 83 , 255 , 3 , 57 

130 FOR J-0 TO 5 

190 RESTORE 

200 FOR I=S<H1737+.J*15 TO &:H1745+J*.15 

210 REFlD R 

220 POKE I, A 

230 NEXT I 

240 POKE &H 1 73F+.J* 1 5 , 2 A < 6- J > 

258 POKE ScH 1 743+ J* 1 5 , 2 A < 6- J ) 

£60 NEXT -I 

270 FOR I-8.H172B TO &H1736 

298 READ A 

298 POKE I,fl 

300 NEXT I 

310 FOR I=S,H1791 TO 8.H17C3 

32© R'.EFlD R 

338 POKE Iifl 

340 NEXT I 

350 DEFUSR0-8.H172B : DEFUSR1-8.H1799 

360 INPUT "RECORD < R ) OR PLAY (PW'iflt 

370 IF R$="R" THEN fl-USR0< > ELSE IF A$="F'" THEN A=USRK0> ELSE GOTO 360 

380 GOTO 360 
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Double your 

disk storage capacity. . . 







simply by switching 

to Omni's new 

reversible disk. 



If you have an Apple, TRS-80, Zenith, North Star or 
any other single-sided 574* disk drive, you can 
double disk capacity by simply switching to the 
Flip/Floppy disk from Omni. It works just like your 
present disks, except you can flip it over and 
record on the reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can halve your disk requirements. And save 
money 

Each disk comes with some impressive specifica- 
tions: They're certified error-free at more than twice 
the error-threshold of your system. Rated for more 
than 12 million passes without disk-related errors or 
significant wear. And precision fabricated with such 
standard features as reinforced hub rings. 



Call Omni toll-free today. Get premium disks. Twice 
the capacity A full money-back guarantee. 
Unbeatable price. And if you order a ten pack now, 
a free $5.00 storage case as well. 




Omni Resources Corporation 

4 Oak Pond Avenue, Millbury, MA 01527 
(800) 343-7620 In Mass. (617) 799-0197 

Dealer inquiries invited. 

Software Houses: We also offer duplicating and 

formatting services. 



$26.00-Five pack 

(Equivalent to lO single-sided disks) 

$5QOO-Ten pack 



(Equivalent to 20 single-sided disks) 



Send the following Flip/Floppy disks. 

I understand they have a full 90 day money-back 

guarantee If I'm not completely satisfied. 

System & model # 



Free 



Protective plastic 
storage case with each 
lO pack ordered by 
3/1/81 




S- 



Order toll-free (800) 343-7620. 
In Mass. (617)7990197. 



Five packs @ $26.00 

Ten packs @ $50.00 * 

* includes plastic case 
Shipping and handling 
5% sales tax (Mass. only) 

Total $_ 

Check (to Omni Resources) COD. 

MasterCard Visa 

Card # Exp._ 

Name 

Address : 



1.5Q 



Tel 



Circle 256 on inquiry card. 



programs converted to DATA values 
in an Extended Color BASIC pro- 
gram. This BASIC program stores 
DATA values into memory locations 
$172B through $17C3. To condense 
the number of DATA values, the 
loop from 180 through 260 replicates 
the six sections of the INPUT routine 
six times. Values of 64, 32, 16, 8, 4, 
and 2 are POKEd for the delta values 
in two places. The following loops 
move the remaining values. 

There are two entry points to the 
code, one at INPUT and one at OUT- 
PUT. In this fixed location for the 
program, INPUT is at location $172B 
and OUTPUT is at location $1799. 
USRO calls the INPUT routine and 
USRl calls the OUTPUT routine. 



Building the Input Device 

The normal joystick inputs are 
shown in figure 8. Each joystick plug 
is a 5-pin DIN jack. On each DIN 
jack, one pin is connected to the X 




CRYSTAL 

MICROPHONE 

CARTRIDGE 



CI 
0.1/aF 



Rl 
100K 



^ 




O V 0UT 
(PIN 1) 



v 0UT~ 23 V0LTS 
WITH NO INPUT 

ALL RESISTORS 1/4 WATT 
ALL CAPACITORS DISK 



Figure 9: An op-amp serves as a "X 10" amplifier to up the output from the crystal 
microphone to the voltage range of to 4.6 V. 




INDUSTRIES, INC. 



In Texas Orders 

Questions & Answers 

1-713-392-0747 



21969 Katy Freeway 
Katy (Houston) Texas 77450 



To Order 
1-800-231-3680 
800-231-3681 



SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 

TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 



WE OFFER ON 
REQUEST 

Federal Express (Overnight Delivery) 

Houston Intercontinental 

Airport Delivery (Same Day) 

U.P.S. BLUE (Every Day) 

References from people who have 
bought computers from us probably 
in your city 




In stock TRS-80 Model 
II and III 

No Tax on Out of Texas Shipments! 



-TRS-80 is a Registered Trademark of Tandy Corp 

ED McMANUS 






10% 15% 

OR MORE 

We Specialize In Overseas Shipments 

Telex 77-4132 (Fleks Hou) 



WE ALWAYS 
OFFER 

NO extra charge for Master Card 
or Visa. 

We use Direct Freight Lines. No 
long waits. 

We always pay the freight and 
insurance 

Toll free order number 

Our capability to go to the giant 
TRS-80 Computer warehouse 5 
hours away, in Ft. Worth, Texas, 
to keep you in stock. 

JOE McMANUS 
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Circle 335 on inquiry card. 



THE LAST MEMORY 



II 




THE LAST MEMORY"; 64K static RAM/EPROM board, sets the industry standard in cost and performance,. 

. T h at's w h y i t ' s ' t h e : ;.ch o mo c# s y ste m in tef r ators ; • f esea fch t&bor ator p K pp a f ! p u strips £e s " p rg e ;; co rpo r alio n £ : 

universities, and hobbyists frorji Dayton to Tasmania-:."..'.;;;,. ■£ M^iM 

Now, how could we make the standard in S100 memory boards better? BY LOWERING THE PRICE" 



Board Without RAM : 

16K 
64K ".••••• 



v • ' . ...... 



KIT 

219,99 . 

S ; 49 99 



ASSEMBLED & TESTED 

. 139.99 '^/^ 

259 94 

589"99 : T :.'■ , 




static memory systems inc. 

:| i mS$.MMi- Bmm^fmm ;■ ; : Stiite 200 : ; J 

Freeport, Illinois 61032 (815) 235-8713 




NOW TWO LOCATIONS 

SAVE TIME* SAVE SHIPPING 



Ml Computers 
ATARI fondle- 




800,„ s 699 



MM 
410 Recorder 
810 Disc Drive 
822 Printer 
825 Printer 
830 Modem 
820 Printer 
850 Interface 
New DOS 2 System 
CX30 Paddle 
CX40 Joy Stick 
CX853 16K RAM 
Microtek 16K RAM 
Microtek 32K RAM 
One year extended warranty . 



$59.00 

$444 00 

$359 00 

$62900 

$15900 

$26900 

$159 00 

$21 00 

$18.00 

$18 00 

$89 00 

$7500 

$159.00 

. . $50.00 




ATARI 400 
16K. . . . $329 
32K. . . . $478 

48K. . . . $555 



ATARI SOFTWARE 

CX404 Word Processor 

CX404 PILOT 

CX413 Microsoft Basic 

CX4101 Invitation To Programing I 

CX4102 Kingdom 

CX4103 Statistics 

CX4104 Miahng List 

CX4105 Blackiack 

CX4106 Invitation to Programing 2 

CX4107 Biorythm 

CX4108 Hangman 

CX4109 Graph It 

CX4110 Touch Typinq 

CX4008 SPACE INVADERS. 

CX411 2 States & Capitals 

CX4114 European Countries & Capitals 

CX41 15 Mortgage & Loan Analysis 

CX4116 Personal Fitness Program 

CX4117 Invitation To Programing 3 

CX41 18-20 Conversational Languages (ea ) 

CX4121 Energy Czar 

CXL.4001 Educational Master 

CX600M7Talk & Teach Series (ea I 

CX8106 Bond Analysis 

CX8107 Stock Analysis 

CX8101 Stock Charting 

CXL4002 Basic Computing Language 

CXL4003 Assembler Editor 

CXL4004 Basketball 

CXL4005 Video Easel . 

CXL4006 Super Breakout 

CXL4007 Music Composer 

CXL4009 Chess . . 

CXL4010 3D Tic-Tac-Toe 

CLS4011 STAR RAIDERS 

CXL4012 MISSLE COMMAND 

CXL4013 ASTEROIDS 
CXL4015 TeleLmk 

Visicalc 

Letter Perfect (Word Processor) 
Source 

CX481 

CX482 $109 

CX483 $54. 

CX484 $319.00 



$11900 
$68 00 
$68 00 
$1700 
$1300 
$1700 
$17 00 
$13 00 
$20 00 
$1300 
$1300 
$1700 
$20 00 
... $32.00 
$13 00 
$1300 
$13 00 
$59 00 
$20 00 
$45 00 
$13 00 
$21 00 
$23 00 
$20 00 
$20.00 
$20 00 
$46 00 
$46 00 
$24 00 
$24 00 
$30.00 
. $45.00 

$30.00 

. $24.00 

$3900 

. . . . $32.00 

$32.00 

... $20 00 

. . $149.00 

. . $109.00 

$89.00 

$75.00 
.00 



PRINTERS 

Centronics 739-1 $649.00 

Diablo 630 Special $1799.00 

Epson 

MX70 $359.00 

MX80 $469.00 

MX80FT Call 

MX100 Call 

NEC 

8023 $639.00 

7730 Call 

7720 Call 

7710 Call 

Okidata 

82A $499.00 

83A $769.00 

84 $1129.00 

Citoh Starwriter 

25 CPS-P $1329.00 

45 CPS-P $1699.00 

Paper Tiger 

445G $699.00 

460G S899.00 

560G $112900 

Talley 

8024-7 $1399.00 

8024.L $1629.00 

Xerox 820 

System I 5 V2 " $2450.00 

System II 8" $2950.00 

CPM 5'/4 $169.00 

Word Processing $429.00 

Super Calc $269.00 



Atari 

Microtek 16K $64.00 

32K $129.00 

Intec 32K $139.00 

48K $219.00 

Ramcrom 1 28K $519.00 

Apple 

Microtek 16K $94.00 

32K $129.00 

Commodore 

64K upgrade $389.00 

Hewlett Packard 
16K upgrade $249 



RAM 
SALE' 



Texas Instruments 



32K Expansion 

HP Printer Solid State. 



. $329.00 
.$319.00 



TI-99/4A $379 

PHC 004 TI-99/4 Home Computer $399 00 

PHP 1600 Telephone Coupler $169.00 

PHP 1 700 RS-232 Accessories Interface $169.00 

PHP 1800 Disk Drive Controller . $239 00 

PHP 1850 Drsk Memory Drive $389 00 

PHP 2200 Memory Expansion (32K RAM) $319.00 

PHA 2100 R F Modulator $43 00 

PHP 1 100 Wired Remote Controllers(Pair) $31 00 



PHM 3006 Home Financial Decisions 

PHM 3013 Personal Record Keeping 

PHD 5001 Mailing List 

PHD 5021 Checkbook Manager 

PHM 3008 Video Chess 

PHM 3010 Physical Fitness 

PHM 3009 Football 

PHM 3018 Video Games I 

PHM 3024 Indoor Soccer 

PHM 3025 Mind Challengers 

PHM 3031 The Attack 

PHM 3032 Biasto 

PHM 3033 Blackjack and Poker 

PHM 3034 Hustle 

PHM.3036 Zero Zap 

PHM 3037 Hangman 

PHM 3038 Connect Fom 

PHM 3039 Yahtzee 

PHM 3017 Terminal Emulator I 

PHM 3026 Extended Basic 

PHM 3035 Terr^.nr;! Emulator M 



$45 < 



HOW TO ORDER: Phone orders invited or send check or money order and receive free shipping in the continental United States. PA residents add 6% sales tax. 

computer mail order west 
800- 648-335I 

IN NEVADA, CALL (702) 588-5654 

P.O. BOX 6689, STATE LINE, NEVADA 89449 
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TO SAVE YOU MORE! 

COSTS* SAVE SALES TAX 



NEW HP»125 , _ $2999.00 

HP-83 $1699.00 

HP»85 16K Memory Module . $249 00 

5' 4 " Dual Master Disc Drive $2129 00 

Graphics Plotler <7225B> $2079 00 




Terminals 



"elevideo 

910 $579.00 

912C $699.00 

920C $749.00 

950 $939.00 

Call tor computers 

[enith 719 $749.00 

*dds $549.00 



Monitors 



vmdex 1 2" B&W $149.00 

12" Green $169.00 

13" Color $349.00 

■anyo 12" B&W $259.00 

12" Green $269.00 

13" Color $449.00 

I 1 0" Color $349.00 

todems 

Novation Auto $239.00 

D Cat $169.00 

Cat $159.00 

■Ayes 

Smart $239.00 

ioneer Lazer Disk $599.00 

SRX-10 Systems 

PK 500 $84.00 

LM 501 $16.00 

AM611 $17.00 

AM286 $17.00 



8032 $1069.00 

4032 $969.00 

4016 $769.00 

8096 $1569.00 

Super Pet 51599.00 

2031 $529.00 

8050 $1299.00 

4022 $599.00 

C2N $63.00 

Word Pro 4 Plus $299.00 

Word Pro 3 Plus $199.00 



SOFTWARE 

WordPro3 Plus 

WordPro4 Plus 

Commodore Tax Package 

Visicaic 

BPI General Ledger 

OZZ Information System 

Dow Jones Portfolio 

Pascal 

Legal Time Accounting 

Word Craft 80 

Power 

Socket-2-Me 

Jmsam 

MAGlC 

The Manager 

Softrom 



$299.00 

$329 00 

$399 00 

$14900 

$32900 

$289.00 

$12900 

$23900 

$449 00 

$289.00 

$89 00 

$20 00 

SCall 

$ Call 

. $209.00 

.$129.00 



l lilU, B 



VIC 20 $259 COMPLETE 



VicTVModual $19 00 

Vic Cassette . $69 00 

Vic 6 Pack Program $44 00 

VICl530Commodore Datassette $69 00 

VIC1540 Disk Drive $499.00 

VIC1515 VIC Graphic Prmler $399 00 

VlCl2l0 3KMemory Expander $32 00 

VIC1 1 10 8K Memory Expander $53 00 

VIC1011 RS232C Terminal Interface $43.00 

VIC 11 12 VIC IEEE-488 Interface $86 00 

VIC1211 VIC 20 Super Expander . . $53 00 



VIC1212 Programmers Aid Cartridge 

VIC1213 VICMON Machine Language Monitor 

VIC1901 VIC AVENGERS 

VIC1904 SUPERSLOT 

VIC1906 SUPER ALIEN 

VIC1907 SUPER LANDER 

VIC1908 DRAW POKER 

VIC1909 MIDNIGHT DRIVE 

VT106A Recreation Pack A 

VT107A Heme Calculation Pack A 

VT164 Programmable Character/Gramegraphics 
VT232 VICTerm I Terminal Emulator . 



£45.00 
$45.00 
$23.00 
$23.00 
$19.00 
$23 00 
$2300 
$23.00 
$44 00 
$44.00 
$12.00 
$900 



d 3% forVISAor MC. Equipment subject topricechangeand availability without notice. 



computer mail order 
800-233-8950 

I N PA. CALL (717) 327-9575 

501 E. THIRD ST., WILLIAMSPORT, PA 17701 
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channel, one to the Y channel 
(up/down), one to ground, one to 
+ 5 V DC, and one to a push-button 
switch on the joystick. The joysticks 
are dual potentiometers with resis- 
tances varying according to the X/Y 
position of the joystick. The output 
of each potentiometer varies from 
to about +5 V. 

In this application I'll be using only 
the X channel of the right joystick. I'd 
like to convert an a udio signal, which 
is essentially an AC voltage, to a level 
of to 5 V DC. This level can then be 
sampled, digitized, and stored in 
memory by the ADC hardware and 
software. 

Figure 9 shows a simple voice-input 
circuit for connection to the Color 
Computer's right joystick jack. To 
convert the sound to an analog 
voltage, I use a crystal microphone. 
Its output is on the order of tenths of 
a volt. A simple "op amp" (opera- 
tional amplifier) ups this voltage to 
the desired to 5-V range. The 
amplifier's resting voltage, or bias, is 



about 2.3 V. As sound is applied, 
this voltage fluctuates in the to 5-V 
range. 

Since the amplifier I'm using re- 
quires less than 0.004 amperes, I can 
power it with the 5-V DC supply 
available from pin 5 on the Color 
Computer's DIN jack. The only side 
effect this will produce is a 0.4-V drop 
across the 100-ohm resistor on the 
5-V lead. 

The easiest way to construct the 
amplifier is to mount the parts on a 
prototype board, as shown in figure 
10. This board, which Radio Shack 
sells for $6.49 (catalog number 
276-175), consists of 23 rows of 12 
holes each. The outer vertical col- 
umns on the left and right can be used 
for ground and power buses. 

Figure 10 shows the arrangement of 
the components on the prototype 
board. The resistor and capacitor 
leads can be cut to length and then 
pushed into the proper holes without 
soldering or wire wrapping. The 
LM3900N op amp can also be pushed 



into the board — the holes are prop- 
erly spaced. 

The microphone used in this 
project is really a crystal microphone 
cartridge, available from Radio 
Shack for $1.59 (catalog number 
270-095). Two wires must be soldered 
to the cartridge. Then the other ends 
of the wires are coated with solder 
and plugged into the board as shown. 

Three wires go from the board 
directly into the Color Computer's 
right joystick DIN jack, as shown in 
figure 10. One wire attaches to 
ground (pin 3), one attaches to +5 V 
(pin 5), and one attaches to the X 
channel (pin 1). 

All parts are available from Radio 
Shack or other electronics stores and 
should cost under $10. See table 1 for 
a parts list. 

Operation of the Voice System 

Now to see (er, hear) some results. 
Plug the completed circuit into the 
right joystick jack. Turn on the Color 
Computer and quietly execute the 
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LEAD OF MICROPHONE 

-LEAD OF MICROPHONE 



GROUND 

(PIN 3 OF DIN) 



CONNECTS PIN 7 OF 
LM3900N TO GROUND 



CONNECTS PIN 4 OF 
LM3900N TO OUTPUT 



* THESE ARE ALL 
CONNECTED 
(GROUND BUS) 



-THESE ARE ALL 
CONNECTED 
(+5V BUS) 




+ 5V 

(PIN 5 OF DIN) 



CONNECTS PIN 14 OF 
LM3900N TO + 5V 



TO PIN 1 OF DIN 



Figure 10: The project uses an inexpensive prototype circuit board, which allows the six components to be connected without 
soldering or wire-wrapping. 
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QUALITY AND VALUE. 



1982 will find more OEM's, businesses, dealers and personal computer 
users turning to MICROTEK than ever before. 



TckWritcr-1 




80 Column Dot 
Matrix Printer 
(Formerly BYTEWRITER-1) 

The Tekwriter-1 printer is, dollar for 
dollar, the finest value in the 
industry. And we've proved it by 
comparing the Tekwriter-1 to 
the Epson MX-80. Our print speed 
is 14 lines per minute faster, our life 
expectancy is longer, the character 
sets are the same, and the 
interface, warranty and printhead 
replacement cost are all identical.* 
But the biggest difference is the 
price. The Tekwriter-1 is about 
$300 less. 

Our extensive testing has proved 
that the Tekwriter-1 interfaces 
problem-free to most parallel 
Centronics and serial (RS-232) 
computers. 

The Tekwriter-1 is tough to beat for 
performance and quality. 

*Data Source: Epson MX-80 Operatioa Manual 



Parallel 
Serial 



$349 
S389 



TekWriter-2 




NEW! 80/132 Column 
Dot Matrix Printer 

The Tekwriter-2 is perfectly suited 
to personal, business or OEM 
applications. Tekwriter-2 is 
designed to accept single sheet, 
roll or pin feed paper. It has 
a 9-wire dot matrix impact 
print head which produces crisp 
characters and has underlining 
capability. The printer is 
manufactured to run extremely 
quietly even while operating at 
peak output levels. 

Tekwriter-2 is especially well suited 
to handle an abundance of text 
entry because of its data buffer 
expansion capability to 25K. This 
ability makes it an efficient 
graphics generator. 

Parallel interface (Centronics 
type). Interfaces all models of 
TRS-80, Apple, and Atari 400/800, 
and most computers with 
Centronics printer interface. 



$695 



Peripherals 




16K Apple Memory Board 

Expands Apple II to 64K RAM 
Memory. Works with MICROSOFT 
Z-80 Sof tcard, Apple PASCAL and 
Visicalc software. 

16K-32K 

Atari Memory Board 

4116 RAM (200NS) Compatible 
with Atari 400/800 

Parallel/Serial Data Buffer 
Converter 

Interfaces with most computers and 
printers on the market today. 
Switch selectable parallel or serial 
input/parallel or serial output. 
Data buffer 2K standard — 
expandable to 62K. 
Serial I/O BAUD rates switch 
independently selectable. 

Atari Parallel or Serial 

Printer Cables 

Pre-tested. Centronics or (RS-232) 
compatible. 

APPLE PARALLEL 
INTERFACE CARD 



Quantity and OEM discounts available; 



TRS-80 is a trademark of Radio Shack, Inc. 
Apple II is a trademark of Apple Computer, Inc. 
Atori 400/800 ore trademarks of Atori, Inc. 
Microsoft is a trademark of Microsoft Consumer 

Products, Inc. 
Z-80 is a trademark of Zilog, Inc. 
Visicolc is a trademark of Personal Software, Inc. 



Continuing our quest for excellence. 




MICROTEK 



MICROTEK 

9514 Chesapeake Drive 

San Diego, CA 92123 

(714)278-0633 

Outside CA call 

Toll Free (800) 854-1081 

TWX. 910-335-1269 



inc. 
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following program: 

100 PRINT JOYSTK (0) 
110 GOTO 100 

You should now see a continuous 
display of a number close to 30. The 
number displayed represents the 
voltage input from the microphone 
circuit, in units of 4.6/64 V. Thirty 
multiplied by 4.6/64 is approximately 
2.3, which is the correct voltage when 
you are not talking into the micro- 
phone. Actually, values from 26 to 34 
indicate an acceptable bias level. If 
the displayed numbers are out of this 
range, the audio signals will be 
clipped on either the top or bottom, 
as shown in figure 11, resulting in dis- 
torted sound. If the value is greater 
than 34, decrease the value of R3 in 
figure 9; if it is less than 26, increase 
the value of R3. 

Talk into the microphone while 
running the program. You should see 
the values change, although the pat- 
tern isn't predictable. Look for lows 
close to and highs close to 63. 

If everything looks satisfactory, 
load the program shown in listing 3 
and execute it. When the message 
"RECORD (R) OR PLAY (P)?" is dis- 
played, type R. At the same time, 
speak loudly into the microphone ele- 
ment while holding it close to your 
mouth. Speaking off to the side 
eliminates voice "pops." You have 
about 1V 3 seconds to record the 
message. (Sorry, Texans, you'll have 
to adopt a speedy California vocal at- 
titude here.) You'll have time for such 
messages as "Help! computer failure!" 
"Twas brillig and the slithy . . . ," 
and "Input error, dummy!" 

The program will record the audio 
and then return to the prompt 
message again. Enter P to play back 
the message through the television 
audio. You can play back a recorded 
message repeatedly by looping back 
to the P USR call. 

The fidelity of the sound played 
back is excellent, even though its 
duration is short. (Short but sweet, to 
coin a phrase . . . .) 

Condensing the Data 

That's the basic hardware and soft- 
ware for acquiring and playing back 



Part 


Number 
Required 


Crystal microphone cartridge 

(Radio Shack Cat. No. 270-095 or equivalent) 


1 


LM3900N operational amplifier 

(Radio Shack Cat. No. 276-1713 or equivalent 


1 


0.1-/xF capacitor— C1, C2 


2 


100-ki) resistor— R1 


1 


1-Mft resistor— R2 


1 


2-Mft resistor— R3 


1 


Prototype circuit board 

(Radio Shack Cat. No. 276-175 or equivalent) 


1 


Table 1: Parts list for the microphone 


input circuit. 



BIAS 
LEVEL ■ 



1.6 VOLTS BIAS = 3.0 VOLTS 



3.0 VOLTS 



ov 




"CLIPPED" TOPS FROM 
IMPROPER BIAS LEVEL 




) 4.5 VOLT PEAK-TO-PEAK 
WAVEFORM 



Figure 11: Clipping off the top or bottom of the waveforms may result from an 
improper bias setting. Bias should be set to approximately 2.3 V. 



the data. Now comes the problem of 
condensing the data. Three ap- 
proaches can be used here: altering 
the sampling parameters during ac- 
quisition of the data, processing the 
data after acquisition, and a com- 
bination of the two. 

Altering the Sampling Parameters. 
The program just described records 
data at about 7700 samples per 
second. The rate can be reduced by 
putting in a time delay after the 
"STB ,X + " in the INPUT routine. A 
simple routine like the one shown in 
listing 4 would do the trick. It would 
delay the acquisition of data by about 
5.62 X Xjts. Sampling rates for various 
values of X are shown in table 2. The 





Samples per 


X 


Second 


1 


7410 


2 


7114 


3 


6841 


4 


6587 


5 


6414 


10 


5390 


20 


4137 


30 


3357 



Table 2: The sampling rate of the in- 
put routine can be reduced by adding a 
time delay loop after the STB ,X+ in 
INPUT (listing 1). A simple loop is 
described in the text. Rates as low as 
6000 samples per second should still 
produce intelligible speech. 
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TASC. The Applesoft Compiler. 

It turns your Apple into 
a power tool. 



Step up to speed. TASC, the Applesoft Compiler, 
converts a standard Applesoft BASIC program 
into super-fast machine code. By 
increasing program execution speed 
up to 20 times, Microsoft gives 
you a power tool for Applesoft 
BASIC programming. 
Highest capacity available. 
TASC will compile and run 
larger programs than any other 
Applesoft Compiler. As a 
disk-based system, it doesn't 
require the simultaneous pres- 
ence of compiler and program 
in memory The memory you save 
allows you to compile significantly 
bigger programs. 

Power without bulk. Code expansion of up to 100% 
severely restricts other compilers. TASC's special 
code compression schemes typically limit code 
expansion to only 25%. You'll really appreciate that 
with complex programs or programs that utilize 
Apple's hi-res graphic pages. 
More BASIC power. TASC's powerful new 
commands increase Applesoft BASIC programming 
capability. Chain with COMMON allows compiled 
programs to share variables, so a main menu 

'Applesoft is a trademark of Apple Computer, Inc. 
Circle 223 on inquiry card. 




supports several programs in a 
single runtime environment. 
TASC's True Integer Arithmetic 
and Integer FOR... NEXT 
capabilities maximize the execu- 
tion speed of compiled programs. 
TASC's near total compatibility 

with Applesoft speeds compil- 
ation of existing programs 
with little or no modification. 
What about mistakes? You 
perfect your programs inter- 
actively with Applesoft. If some- 
thing does slip by, TASC recovers 
from errors discovered in compilation 
and traps all runtime errors. It even permits 
graceful interruptions during compilation. 
See for yourself. Ask for a demonstration of 
TASC at your Microsoft dealer. Discover the software 
package that turns your Apple into a power tool. 




CONSUMERS PRODUCTS 



A Division of Microsoft Inc. 
10700 Northup Way • Bellevue, WA 98004 
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\S C 
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MORE DISCOUNTS ON PAGES 443 AND 109 

igcippk: computer 



-Authorized Dealer 




CALL FOR BEST PRICE 

DISK DRIVES 
AVAILABLE 



NfC Microcomputer 



4 



SAVE! 



CALL FOR 
BEST PRICE 



WE CARRY 1000'S 

OF HARDWARE AND 

SOFTWARE ITEMS! 

CALL OR WRITE 

FOR A LIST 



Look at these discounts! 

16KRamBoardbyConComplndustries 130 

Silentype Printer w/lnterf ace card 349 

Hayes Micromodem II 299 

Novation Apple-Cat 339 

Videx Videoterm 60 column card 269 

Z-60 Sof tcard by Microsoft 299 

16K RamCard by Microsoft 169 

Graphics Tablet 619 

Thunderclock Plus clock/calendar 119 

2 3 Key Numeric Keypad by Keyboard Co 1 20 

Joystick by Keyboard Co 45 

Music System (16 voices) 479 

CPS Multi-f unction card 169 

Sup-R-Terminal 60 column cards by M&R 329 

We carry all California Computer 

System Cards CALL 

VisiCalc version 3.3 159 

VisiFile (NEW data base manager) 199 

VisiTrend/VisiPlot 219 

VisiDex 159 

VisiTerm 129 

WordStar (Apple 60col. version) 249 

Dow Jones Portfolio Evaluator 45 

Apple Writer 65 

Apple DOS Toolkit 65 

Apple Plot 60 

Tax Preparer 99 

Real EstaTe Analyzer 129 

Personal Filing Systems (PSF) 65 

Systems Plus Accting Software CALL 



ORDER TOLL-FREE 

800-854-6654 

IN CALIFORNIA AND OUTSIDE 
CONTINENTAL US 

(714)698-8088 



Send Orders To: 

G®QDD[pDa0®[?g MailOrdcr 

8314 Parkway Drive 
La Mesa, Calif. 92041 

PLEASE READ ORDERING INFORMATION 
ON PAGES 443 AND 109 



Listing 4: A simple routine that puts a time delay after the "STB ,X+ " in the INPUT 
routine. 



LDA #X 
LOOP DECA 

BNE LOOP 



CONSTANT 

DECREMENT 

LOOP IF NOT ZERO 



.SYMMETRICAL 




Figure 12: One method of data compression is to keep only the top or bottom half of 
the waveform; the other half can be synthesized by the OUTPUT program at the 
proper time. 



"DEAD" TIME CAN 
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LEGITIMATE A/D-CONVERTER VALUE 
LEGITIMATE A/D-CONVERTER VALUE 
FLAG WORD (WASTED BITS NOT 0) 
DELAY COUNT 

LEGITIMATE A/D-CONVERTER VALUE 
LEGITIMATE A/D-CONVERTER VALUE 



Figure 13: Another method of compressing the data involves recognizing dead space 
between words. Instead of storing these silent periods, a flag-word may be stored in 
the data sequence, followed by a delay count to be used during the output process. 
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PLAN80™ is a new system that takes the big 
business, big computer approach to computer 
modeling and adapts it to smaller computers, 
which are inherently more friendly and responsive. 

If you are not already familiar with the world of 
financial modeling you will soon wonder how you 
managed without a system like PLAN80. If you 
are familiar with the art you will find it incredible 
that a microcomputer can do so much of 
what has previously been the domain of million 
dollar machines. 

PLAN80 WILL DO 99% OF THE JOBS DONE BY 
COMPUTER MODELING SYSTEMS COSTING $50,000 

SB-80 and Software Desk Reference are trademarks of Lifeboat Associates 
PLAN80 is a trademark of Business Planning Systems CP/M-80 is a trademark of of Digital Research, Inc. 

Copyright © 1981, by Lifeboat Associates Cjrde 1?8 Qn |nqujry car(j 



Check your interests: 

□ Profit Planning 

□ Cash Management 

□ Acquisition Analysis 

□ Market Simulation 

□ Resource Allocation 

□ Lease vs. Purchase 
Analysis 

□ Purchase Price Trends 

□ Balance Sheet 
Projection 

□ Cost Center Budgeting 

□ Productivity Trend 
Analysis 

□ Sales Projection and 
Analysis 

□ Marketing Strategy 
Development 

□ Capital Project 
Evaluation 

□ Headcount Analysis 
and Control 

□ Cost and Variance 
Analysis 

□ R&D Project Evaluation 

□ Energy Accounting 

□ Cost Estimating 

□ Consolidations 

□ Tax Planning 

D Please send more information 
about PLAN 80 

D Please send a free Software 
Desk Reference™ 

Dealer, Distributor, and OEM 
inquiries invited 

Please note: All Lifeboat Associates 
microcomputer software requires 
SB-80™ or other CP/M-80® com- 
patible operating system. 



TITLE 

PHONE 

COMPANY 

STREET 

CRT STATE ZIP 

For More Information, contact 

LIFEBOAT 
ASSOCIATES 

1651 Third Avenue 

New York, New York 10028 

Tel: (212) 860-0300 

TWX: 710-581-2524 (LBSOFT NYK) 

Telex: 640693 (LBSOFT NYK) 

2020 
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FEB. SPECIAL SALE ON PREPAID ORDERS 

(CHARGE CARDS. COD OR POS NOT AVAILABLE) 

WAMECO PCBD'S: EPM-1, PTB-1 , RTC-1. 10B-1 . $19.95 EA. 

SSM PCBD'S: 10-2. OB-I $22.95 EA. 

MB-I (MKB. 4K x B) $14.95 EA. 



•I 



CALIFORNIA COMPUTER SYSTEMS 



SI 00 

2032 32K STATIC RAM A & T. 200 NSEC S629.00 

2065 64K DYNAMIC RAM A & T S548.95 

2200 S-1 00 MAIN FRAM A & T . . . S379.95 

2422 FLOPPY DISC WITH CP/M 2.2'" S329.95 

2B10AZ80 CPU A&T S249.95 

2710A 4 SERIAL 1/0 A & T S291.95 

271BA 2 SERIAL, 2 PARALLEL A&T S305.95 

2720A 4 PARALLEL A&T S214.95 

PROTO BOARDS WW S39.95 

APPLE PRODUCTS 

7114A 12K ROM/PROM S68.50 

7424A CALENDAR/CLOCK S106.95 

7440A PROGRAMMABLE TIMER S98.50 

7470A A TO CONVERTER , S105.95 

7490A GPIB (IE 488) INTERFACE S265.95 

7710A ASYNC SERIAL S1 25.95 

7712A SYNC SERIAL S153.95 

7720A PARALLEL STANDARD S98.95 

7720B PARALLEL CENTRONICS S98.95 

781 IB ARITHMETIC PROCESSOR W/DISC . . . S342.95 
781 1C ARITHMETIC PROCESSOR W/ROM. . . . S342.95 

7500A WW BOARD S22.95 

7510A SOLDERTAIL BOARD S23.95 



jS357 



MICROCOMPUTER PRODUCTS 

S10D PRODUCTS 

CB-2 280 PROCESSOR BOARD. 

KIT S198.95, A&T S269.95 

VBIC 64 x 16 VIDEO, PCBD S32.95 

KIT S1 53.95. A&T S1 99.95 

VB3 80 CHARACTER VIDEO 4MHZ. 

KIT S345.95. A&T... S425.95 

I04 2 PARALLEL. 2 SERIAL, PCBD S32.95 

KIT S155.95. A&T S194.95 

PB-1 2708, 2716 PROGRAMMER BOARD. 

KIT S135.95, A&T S185.95 

APPLE PRODUCTS 

AIO SERIAL/PARALLEL INTERFACE. 

KIT S125 95, A&T S1 55.95 

ASIO SERIAL I/O 

KIT S87.95, A&T S97.95 

APIO PARALLEL IOW/0 CABLES 

KIT S67.95 A&T S87.95 



wwc 



tnC. WAMECO INC. 



BOARDS WITH MIKOS PARTS 

MEM-3 32K STATIC RAM, PCBD S36.95 

KIT LESS RAM S95.95. A&T S1 35.95 

CPU-2 Z80 PROCESSOR. PCBD S32.95 

KIT LESS ROM S109 95. A&T S149.95 

EPH-2 16K/32K EPROM, PCBD S32.95 

KIT LESS ROM S65.95, A&T S99.95 

FPB-1 FRONT PANEL. PCBD S48.50 

KIT S144 95, A&T S184.95 

QMB-12 13 SLOT MOTHER BOARD. PCBD S39.95 

KIT S95.95, A&T S135.95 



M 




MONDAY-FRIDAY, 8:00 TO 1 2:00, 1 :00 TO 5:30 
THURSDAYS, 8:00 TO 9:00 P.M. 
(415) 728-9121 
P.O. BOX 955 • EL GRANADA, CA 94018 

PLEASE SEND FOR IC. XISTOR AND COMPUTER PARTS LIST 
VISA or MASTERCHARGE. Send accounl number, interbank number, 
expiration date and sign your order. Approx. postage will be added. 
Orders with check or money order will be sent post paid in U.S. It you are 
not a regular customer, please use charge, cashier's check or postal 
money order. Otherwise there will be a two-week delay for checks to 
clear. Calif, residents add 6% tax. Money back 30-day guarantee. We 
cannot accept returned IC's that have been soldered to. Prices subject to 
change without notice. $20.00 minimum order. $2.00 service charge on 
orders less thin $20.00. 



A1=V 2 -V 1 , A2=V 3 -V 2 , ETC 




CHANGES IN THIS REGION 
ARE SMALL AND CAN BE 
HELD IN 4 BITS 
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LEGITIMATE A/D-CONVERTER VALUE 
FLAG WORD (WASTED BITS NOT 0) 



DELTA VALUES ( + 7 TO -8 ) ADDED TO 
CURRENT A/D-CONVERTER VALUE 



Figure 14: Data that repeat or change only minutely may be compressed by using 
4-bit values. The values are added to the current ADC value to generate a new DAC 
output value. 



program must be reassembled if this 
change is made, because the displace- 
ment values for the branches in some 
cases are no longer valid. Judging 
from the quality of the speech at the 
7700 samples-per-second rate, sam- 
pling rates as low as 6000 per second 
will probably be acceptable. 

Another parameter that can be 
varied in acquisition is the resolution 
of the ADC. I used a 6-bit ADC, 
allowing for 64 different levels. Cer- 
tainly one or two bits could be 
deleted from this resolution without 
too much degradation. If two bits 
were deleted, twice as much data 
could be stored in memory by pack- 
ing two nibbles per byte in memory. 
This would call for a little more over- 
head in the INP070 area as the values 
were stored, but the net effect would 
probably be to maintain the same 
sampling rate (or better), since the in- 
structions from INP050 through 
INP070 could be deleted. 

Data Processing after Acquisition. 
In most compression methods, the 
ADC values are post-processed by an 
analysis program. The waveforms are 
symmetrical about the horizontal 
axis. Therefore, I can keep one half 
and throw the other away, as shown 
in figure 12. The trick here is 
recognizing repetitions of the cycle. 



Another possibility is to delete the 
dead time between words. In a string 
of words, large areas where there is 
no sound are a waste of storage. For 
such cases, the dead space could be 
stored as a special flag value, in- 
dicating that a delay of n milliseconds 
could be performed based on the 
value following the flag value, as 
shown in figure 13. 

A third compression technique is to 
look for portions of the data that 
change slowly. Certain sounds, such 
as vowels, have a much lower level 
than consonants like "P" that almost 
explode over a wide dynamic range. 
If the change is small enough, it can 
be held in four bits instead of eight, 
further reducing memory require- 
ments. Again, a flag value can be 
used on output to get into this "slow 
change" mode, as shown in figure 14. 

I hope I've stimulated your 
imagination with this article. Half the 
battle is getting the data digitized. 
The rest is mere programming! ■ 
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THE FORTH SOURCE™ 

Specializing in the FORTH Language. 

NEW FORTH-79 Disks by MicroMotion 

□ APPLE II/II+. $180.00 
Editor, assembler, graphics, virtual memory, floating 

point, turtle graphics, DBMS, file transfer, modem 
utilities. 

□ Z-80 CP/M* Ver. 2.x & Northstar $1 80.00 

Editor, assembler, graphics, virtual memory, floating 
point, DBMS, modem utilities. 
Other versions available. 



D "Starting FORTH" by Brodie. Best Explanation. D Soft $ 16.00 

□ Hard $ 20.00 

NEW FORTH based Games and Application Programs 

NEW D AIM65 FORTH Microcomputer by Rockwell $530.00 

plus $20 shipping 

The FORTH Source has books, manuals and disks for and about FORTH. Write, 
call or circle the reader service number for the latest list of FORTH materials. 
Over 30 books and manuals. Disk programs for: CP/M, APPLE, TRS-80,HP85, 
H89, 8080, Z-80, 6800, 6809, 8086 and more. Coming: IBM, Atari, Osborne. . . . 

ORDERS ONLY (415) 961-4103 DEALER & AUTHOR INQUIRIES INVITED 

Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS), VISA or MasterCard accepted. No 
COD's or unpaid PO's. California residents add 6 1 /2% sales tax. Shipping costs in US included In price. Foreign orders, pay 
in US funds on US bank, include for handling and shipping by Air: $5.00 for each item under $25,00, $1 0.00 for each Item 
between $25.00 and $99.00, and $20.00 for each item over $1 00.00. Minimum order $1 0.00. All prices and products sub- 
ject to change or withdrawal without notice. Single system and/or single user license agreement required on some pro- 
ducts. 'REGISTERED TRADEMARKS 

MOUNTAIN VIEW PRESS 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415)961-4103 
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NEW FROM NETRONICS 

AUTO-PATCH 
HARD DISK 

With plug-in multi-user ports 

Automatically Installs Itself Into 

Your Present CP/M® 2.2 Operating 

system & Floppy Disk Hardware. 

It's Exclusive! 

6 megabytes . .$2995.00 12 megabytes ..$3495.00 




What's the big concern of S100 owners when they 
consider adding Hard Disks? They worry that it will be 
difficult to install, that it won't be compatable with 
their present software and hardware, and that it may 
cause down-time on their S100 system. 

Worry no more — Netronics new AUTOPATCH Hard 
Disks Systems are here. AUTOPATCH installs in just 
one-two-three: (1) plug in the hard disk S100 card; (2) 
run three short programs supplied on disk; (3) disable 
the boot on your floppy controller and enable the boot 
on your hard disk controller (this step not required if 
you wish to continue to boot to your floppy drives). 

And thats it: The AUTOPATCH feature automatically 
finds the end of your existing BIOS and then self 
relocates and patches itself into the existing BIOS. A 
virgin copy of CCP and BIOS are loaded into memory, 
a customized SBOOT is added to the front of CCP and 
the whole memory image is written to the reserved 
tracks on your hard disk. You can add up to 4 hard 
disks to the controller supplied. The new BIOS will 
automatically rename any old devices as B: and C: 
and define the hard disk as drive A:. All with the lift of 
one finger!!! If your BIOS is large you may have to re- 
sysgen your system down 1 or 2 k. If this is necessary 
the AUTOPATCH program will prompt you to do so. 

AUTOPATCH Hard Disk Systems are available in 6 
and 12 megabyte models. Included in the system: 6 or 
12 megabyte Hard Disk Drive . . . Controller for up to 4 
Hard Disk drives . . S100 Hard Disk card with provi- 
sions for adding 8 additional I/O ports to be used 
when adding a multi-user operating system , . . Power 
Supply . . . Deluxe Steel Cabinet ... All necessary 
cables . . . AUTOPATCH Programs supplied on either 
8" or 5V«" IBM formatted single density diskettes 
(specify style required) . . . Complete installation in- 
structions . „ . Fully wired and tested, ready to go. 

SPECIFICATIONS 

Unformatted Recording Capacity: 6.4 or 11.6 MB . . . 
No. of tracks: 612 or 1380 . . . Data Transfer Rate: 3 ms 
. . . Bytes/sector format: 512 . . . Communication Port: 

DO (other ports available on special order) . . . Pro- 
grams supplied on 5'/2" or 8" single density IBM for- 
matted diskettes (North Star CP/M' version available 
on special order) 



10 DAY MONEY BACK OFFER 

Continental U.S.A. Credit Card Buyers Outside Conn. 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. 
Call (203) 354-9375 

NETRONICS R&D LTD. Dept. 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 
D AUTOPATCH/6 Hard Disk System . . . $2995.00 
D AUTOPATCH/12 Hard Disk System . . . $3495.00 
D Additional 6-megabyte drive with power supply, 
cabinet, cables and necessary software . . . $1995.00 
D Additional 12-megabyte drive with power supply, 
cabinet, cables and necessary software . . . $2495.00 
All plus $15.00 P&l (postage & insurance). For Cana- 
dian orders, double the postage ($30.00). Conn. res. 
add sales tax. 

Total Enclosed $. 

D Personal Check □ Cashier's Check/M.O. 

□ VISA D MasterCard (Bank No ) 

Acct. No. Exp. Date 

Signature 

Print Name 

Address - 

City State Zip 



Bigsale 
onK's.' 

16K... $149.95 
32K... $199.95 
48K... $249.95 
64K... $299.95 




New JAWS-IB 

The Ultrabyte Memory Board 

Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
weare sharing ourcost saving withy ou. But don't be 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 

ONE CHIP DOES IT ALL 

Jaws-IB is the Rolls-Royce of all the S100 dynamic 
boards. Its heart is Intel's single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
. . delay lines . . . massive heat sinks . . . unreliable 
trick circuits. JAWS-IB solves all these problems. 
LOOK WHAT JAWS-IB OFFERS YOU 
Hidden refresh . . . fast performance . . . low power 
consumption . . . latched data outputs . . . 200 NS 
4116 RAM's . . . on-board crystal . . . RAM Jumper 
selectable on 8K boundaries . . . fully socketed . . . 
solder mask on both sides of board . . . phantom line 
. . . designed for 8080, 8085, and Z80 bus signals . . . 
works in Explorer, Sol, Horizon, as well as all other 
well-designed S100 computers. 

► 10-DAY MONEY-HACK TRIAL: Iry a fully wired ^ 

and tested board for 1 days —then either keep ^H 

II. return it (or kit, or slmplyruiurn It In working ^H 

condition. ^ 



• Continental U.S.A. Credit Card Buyers Outside Connecticut: 

ZTO ORDER CALL TOLL FREE 800-243-7428 

5 From Connecticut Or For Assistance: 

J (203) 354-9375 

I Please send the items checked below: 

: JAWS-IB kit; 

ID 16K $149.95* 

■□ 32K $199.95* 

■□ 48K $249.95* 

!□ 64K $299.95* 

5 JAWS-IB Fully Assembled, Wired & lested: 

SO 16K $179.95* 

!□ 32K $239.95* 

■□ 48K $299.95* 

■D 64K $359.95* 

■□ EXPANSION KIT, 16K RAM Module, to expand 

■ JAWS-IB in 16K blocks up to 64K. $59.95 

■ *AJJ prims pins $2 postage and insurance ($4.00 Canada J. 

■ Connecticut residents add sales tax. 
■ 

J Total enclosed: $ 

■□ Personal Check □ Money Order or Cashier's Check 

!□ VISA □ Master Card {Bank No. ) 



_ Exp. Date . 



■ Signature . 

■ Print 

„ Name 



■ City _ 
a State . 



_Zip, 



NETRONICS R&D Ltd. 

I Itftkl 333 Litchfield Road, New Milford, CT 06776. 



Now with added words! $ 

ELECTRIC MOUTH 



Now available for TRS-80 Model III 



ELF H VERSION! 



for SI 00, Elf II, 
TRS-80, Level II 



Apple 



From $99.95 kit 

Now — teach your computer to talk, 
increasing interaction between you 
and your machine. 

That's right: the ELECTRIC MOUTH actually letsyourcomputerlalkllnstalled 
and on-line in just minuteis. it's ready for spoken-language use in office, busi- 
ness, industrial and commercial applications, and in games, special projects. 
RAD. education, security devices — there's no end to theE LECTR1C MOlJTH's 
usefulness. Look at these features: 

• Supplied with 143 letters/words/phonnmes/numbers, capable of producing 
hundreds of words and phrases. 

• Expandable on-board up to thousands of words and phrases with additional 
speech ROMs (see new speech ROM described below). 

• Pour models, that plug directly into S100. Apple. Elf II and TRS-80 Level 11 
computers. 

• Get ELECTRIC MOI JTH lo talk with either Basic or machine language (very 
easy to use. complete instructions with examples included). 

• Uses National Semiconductor's "Digitalker. 

• Includes on-board audio amplifier and speaker, with provisions for external 
speakers 

• Installs in just minutes. 

Principle of Operation: The ELECTRIC MOUTH stores the digital equivalents 
of words in ROMs. When words, phrases and phonemes are desired, they 
simply are called for by your program and then synthesized into speech The 
ELECTRIC MOUTH system requires none of your valuable memoiy space ex- 
cept for a few addresses if used in memory mapped mode. In most cases, output 
ports (user selectable) are used. 

SPOKEN MATERIAL INCLUDED (Vox l\ 

one eighteen at dollar inches number ss c t 

two nineteen cancel down is of second d u 

three twenty case equal it off set e v 

four thirty cent error 

five forty 400herlz lone feet 

six fifty BOhertztone flow 

seven sixty 20ms silence fuel 

eight seventy 40ms silence gallon limit percent 

nine eighty 80ms silence go low please 

ten ninety 160ms silence gram lower plus 

eleven hundred 320ms silence great mark point 

twelve thousand cenii greater meter pound 

thirteen million check have mile pulses 

fourteen zero comma high milli rate 

fifteen again control higher minus re 

sixteen ampere danger hour minute ready 

seventeen ana degree in near right 



less 



space 
speed 
star 



over 
lesser parenthesis start 
stop 

than ! 
the 1 
time 
try 

up I 

volt 
weight i 



ADDITIONAL VOCABULARV SOW AVAILABLE (VOX !J) 



abort 


complete 


fifth 


light 


add 


continue 


fire 


load 


adjust 


copy 


first 


lock 


alarm 


correct 


floor 


longer 


alert 


crease 


fourth 


more 


all 


■'de- 


forward 


move 


ask 


deposit 


from 


next 


assistance 


dial 


gas 


no 


attention 


door 


get 


normal 


blue 


east 




north 


brake 


"ed" 


green 
hale 


not 


button 


emergency 


notice 


buy 
call 
called 


enter 


heat 


open 


entry 
"er" 


hello 
help 


operator 


caution 


"eth" 


hurts 


pass 
per 


celsius 


evacuate 


hold 


centigrade 


exit 


hot 


change 


fail 


m 


press 


circuit 


failure 


incorrect 


pressure 


cigar 
close 


fahienheit 
fast 


intruder 


process 

pull 

push 


cold 


faster 


level 



receive 

record 

reverse 

red 

repair 

repeat 

replace 

room 

second 

secure 

select 

send 

service 

side 

slow 

slower 

smoke 

south 



station 
switch 
system 
temperature 



thank 
third 



water 

west 

wind 

window 

yellow 

yes 

zone 



"Registered Trademarks 



i Continental U.S.A. Credit Card Buyers Outside Connecticut ! 

TO ORDER 
Call Toll Free: 800-243-7428 

To Order From Connecticut, or For Technical 
Assistance, call (203) 354-9375 

NETRONICS R&D LTD. 

333 Litchfield Road, New Milford, CT 06776 



iftt 



" Please send the items checked below: ; 

■ ■ 

■ D SlO0"Electric Mouth" kitw/VoxI $ 99.95 ■ 

J □ Eini"ElectricMoutrTkit w/VoxI $ 99.95 \ 

■ □ Apple "Electric Mouth" kitw/VoxI $119.95 i 

■ a TRS-80Level II "Electric Mouth" kit w/Vox I $119.95 ■ 

J D VOXII (Second WbrdSet) $ 39.95 \ 

* Add $20.00 fnr wired tested units instead of kits. VOX II postage ft insurance ■ 
B S1.n0. all others S3.00 postage and insurance. Conn. res. add sales tax. ■ 

■ Total Enclosed $_ ! 

■ i 

JD Persona] Check D Cashler'sCheck/Money Order I 
■□ Visa □ Master Charge (BankNo. ) ■ 

■ Acct. No, Exp. Date 2 



■ Signature _ 
J Print 

; Name 

■ 

I Address 

jCity 

L sta i e B — 



■JStm 
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\FOR ONLY $129'95 Learn Com^ 
[From The Ground Up 

■ Build a Computer kit that grows 
! with you, and can expand to 64k 
: RAM, Microsoft BASIC, Text Edi- 
1 tor/Assembler, Word Processor, 
'. Floppy Disks and more. 

i EXPLORER/85 




1 Here's (he low cost way lo leam Ihe fundamentals of com- 
' puling, ihe all-important basics you'll need more and 
B ntore as you advance in computer skills. For jusl $129.95 
a you net the advanced- design Explorer/BS motherboard. 

■ with all the features you need to learn how lo write and 

■ use programs. And il can grow into a system lhal is a 

■ math for any personal computer on the market. Look at 

■ these features: 8085 Central Processing Unit, the 
! microprocessor "heart" of the Explorer/85, (loin the 
B millions who will buy and use the 6080/6085 his year 
a alone!). . . Four 8-bilpfusone6-bil inpul/oulputports from 

■ which you can input and output your programs, as well as 

■ control exterior switches, relays, lights, etc. . a cassette 

■ interface that lets you store and rd oad progra ms you've 

■ learned to write . . . deluxe 2,0 00 fjyte operating 

* system/monitor makes it easy to leern computing in 
a several important ways: • It allows simpler, faster wril- 

■ ing and entering of programs • It permits access by you 

■ to all parts of the system so you can check on the status of 

■ any point in the program • I allows tracing each pro- 

* gram step by step, with provision for displaying all the 

■ contents of the CPU (registers, flags, etc.) • . . . and it 
J does much more! 

A You get all this in the starting level (Level A) of the 

■ Explorer/85 for only $129.93. Incredible! To use, just 

■ plug in your BVDC power supply and terminal or 

■ keyboard/display — if you don'l have Ihem. see our 

■ special offers below. 

J □ Level A computer kil (Terminal Version) . . . $129.95 

Z plus S3 P&l.* 

a D Level A kil (Hex Keypad/Display Version). . . $129.93 

■ plus S3 Pal.' 

■ LEVH, B — This "building block" converts ihe niother- 
B board into a rwo-slol S100 bus (industry standard) com- 
a puter. Now you can plug in any of Ihe hundreds of SlOO 

■ cards available. 

■ □ Level B kit... $49.95 plus $2 P&l.' 

■ D SlOO bus connectors (two required) . . $4.85 each. 

■ postpaid. 

a LEVEL C — Add still more 

■ computing power, ihis "build- 

■ Ing block" mounts directly on 
* Ihe motherboard and expands 
_ Ihe SlOO bus lo six slots. 
, D Level C kil . . . $39.95 plus $2 1 

■ D SlOO bus connectors (five. 

■ required) . . . $4.85 each. 
1 postpaid. 

■ LEVEL D — When you reach the point in learning that re- 

■ quires more memory, we offer two choices: either add 4k 



1. Plug in Nctronir 
Keypad/Display 

2. Add Lcvd B lo cm 
SlOO 

3. Add 4k RAM 



~" 4. Plug in Lewi E hum: no ' 
c.vpls Mi'crosnf HASIC or 

s Hex Et/ilor/ Assembler in ROM 
5. Add twoSlOO fxxirds 

«:rl lo 6. Add you own custom cir- 
cuits {prototyping utvu) 
7 .Connect terminal 



a CRT monitor or a TV sel (if youhavean RF modulator). , 

□ Hex Keypad/Display kit ... .$69.95 plus 52 P&L' I 

□ ASCII Keyboard/Computer Terminal kit Featuring a ■ 
full 128 character set. u&l case, full cursor control, 75 ohm [ 
video output, convertible lo 
baudot output, selectable baud 
rale. RS 232-C or 20 ma.l/O. 32 i 
or 64 character by 16 line for- 1 
mats... $149.95 plus S3 P&L* 



D Steel Cabinet for ASCII Keyboard/Terminal . . . $19.95 a 
plus S2.50 P&l.* ■ 

D RF Modulator kil (allows you to use your TV sel as a ■ 
monitor) . . . $6.95 postpaid. ■ 

□ 12" Vidua Monitor (10MHz bandwidth) . . . S139.95 ■ 
plus S5 P&l. * 

O Deluxe Sted Cabinet for the, 
Explorer/85 . . . $49.95 plus S3 ] 

□ Fan for cabinet . . , $15.00.] 
plus $1.50 P&I. * 
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ORDER A SPECIAL-PRICE 

EXPLORER/85 PAK— THERE'S 

ONE FOR EVERY NEED. 



□ Beginner Pak (Save 526.00) — You get Level A (Ter- 
minal Version) with Monitor Source Listing ($25 value) 
AP-1. 5-amp. power supply. IntelBOBS Users Manual . . . 
(Reg. $109.95) SPECIAL $169.95 pi us $4 P&I.* 

□ Experimenter Pak (Save $5 340) — You get Level A 
(Hex Keypad/Display Version) with Hex Keypad/ 
Display. Intel 8085 User Manual. Level A Hex Monitor 
Source Listing, and AP-1, 5-amp. power supply . . . (Reg. 
$279.95) SPECIAL $219.95 plus 56 P&l. * 

O Special Microsoft BASIC Pak (Save 5103.00)— You get 
Levels A (Terminal Version). B. D (4k RAM), E. 8k 



■ of a memory directly on the motherboard, or add 16k lo Microsoft in ROM. Intrl8085 User Manual. Level A Moni 
m ^ k .°.L rnemory b y means of a sin 8 le Sl0 ° "rd- our famous lor Source Listing, and AP-1. 5-amp. power supply 
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"JAWS" 
J Level D kit: I CHECK ONE) ... D 4k on-board ...» 
I plus $2 PA1*: D 16k SlOO "JAWS'; ... $149.95 pli 

■ P&I': D 32 k SI 00" JAWS"... $199*5 plus 52 P&l*: D 48k 

■ SlOO "JAWS" . . . $249.95 plus $2 P&l*: □ 64k SlOO 

■ "JAWS" , . . $299.95 plus $2 P&l*. 

I LEVEL E — An important "building block:" it activates 

■ the 8k ROM/EPROM space on the motherboard. Now just 

■ plug in one 8k Microsoft BASIC or your own custom 

■ programs. 

■ □ Level E kil . . . $5.95 plus 504 P&l. * 

■ Microsoft BASIC — It's the language that allows you to 
B talk English to your computer! It is available three ways: 
B □ Bkcassetteversionof Microsoft BASIC: (requires Level 
B B and 12k of RAM minimum; we suggest a 16k SlOO 

■ "JAWS" — see above) . . . $64.93 postpaid. 

■ □ 8k ROM version of Microsoft BASIC: (requires Level B 

■ & Level E and 4k RAM: just plug into your l;evel Esockets. 

■ Wesuggest either the4k Level DRAM expansion or a 16k 

■ SlOO "JAWS .") . . . $99.93 plus $2 P&L' 

J □ Disk version of Microsoft BASIC: (requires level B. 
a 32k of RAM. floppy disk controller. 8" floppy disk drive) 

■ ... $323 postpaid 

a TEXT EDITOR/ ASSEMBLER — The editor/assembler 

■ is a software tool (a program) designed to simplify the task 

■ of writing progra ms. As your programs become longer 

■ and more complex, the assembler can save you many 

■ hours of programming time. This software includes an 
J editor program that enters the programs you write, makes 
B changes. And saves the prooramao n cassettes The assem- 
I bier performs Ihe clerical task of translating symbolic 

■ code into Ihe computer-readable object code. The editor/ 

■ assembler program is available either in cassette or a 

■ ROM version. 

1 D Editor/ Assembler (Cassette version; requires Level 

■ "8" and Bk (min.)of RAM — we suggest lBk "JAWS" — 
* see above I... $39. 93 plus $2 P&l.' 

B □ Editor/Assembler (ROM version, supplied on an SlOO 

■ card: requires Level B and 4k RAM (min.) — we suggest 

■ either Level D or 16k "JAWS") . . . $99.95 plus 52 P&L* 

J 8" FLOPPY DISK — A remarkable "building block." 
a Add our 8" floppy disk when you need faster ope ration. 

■ mareconvenienlprogramstorajE.perhapsa business ap- 

■ plication, and access lotheliteraly thousands of programs 

■ and program languages available today. You simply plug 

■ them into your Explorer/as disk system — il accepts all 
" IBM. formatted CP/M programs. 

J □ 8" Floppy Disk Drive... $499.95 plus $12 P&L* 
i D Floppy Controller Card . . . $199.95 plus S2 P&L* 

■ D Disk Drive Cabinet & Power Supply . . . 

■ $3 P&L* 

■ D Drive Cables (set up for two drives) . . . $25.00 plus 

■ S1.S0P&I.* 

2 □ CP/M 2.2 Disk Operating System: includes Text 
a Editor/Assembler, dynamic debugger, and other features 
a that give your Explorer/85 access to thousands of existing 

■ CP/M-based programs . . . $150.00 postpaid. 

■ NEED A POWER SUPPLY? Consider our AP-1. It can 
a supply all the power you need for a fully expanded Ex- 
i plorer/65 (note: disk drives have thelrown powersupply). 
1 Plus the AP-1 fits neatly Into the attractive Explorer steel 

■ cabinet (see below). 

■ D AP-1 Power Supply kit (8V ® 5 amps) In deluxe steel 

■ cabinet . . . $39.98 plui $2 P&l, * 
a NEED A TERMINAL? We 
I offer you choices: the least ex- 

■ pensive one is our Hex 

■ Keypad/Display kil lhal din- 
" plays the Information on a 
J calculator-type screen. The 

■ other choice Is our ASCII 

■ Keyboard/Compuler Terminal 

■ kit. thai can be used with either 



(Reg. $439.70) SPECIAL $329.95 plus 57 P&l. * 



D ADD A ROM-VERSION TEXT EDI- 
TOR/ASSEMBLER (Requires Levels B 
and D or SlOO Memory) . . . $99.95 phis 
$2 P&L* 



Jt.95 plus 



Starter 8" Disk System — Includes Level A, B floppy disk 
controller, one CDC II" disk-drivo, twa-drive entile, two 
SlOO connectors: just add your own power supplies, 
cabinels and hardware . . . □ (Reg. 51065.00) SPECIAL 
5999.95 plus 513 P&l.* . . .D 32k Starter System. $1045,95 
plus 513 P&L* D 48k Starter System. $1095.95 plus 513 
P&L* D 64k Starter System. S1145.95 plus5t3 P&L* 

□ Add to any of above Explorer steel cabinet. AP-1 five 
amp. power supply. Level C with two SlOO connectors, 
disk drive cabinet and power supply, two sub-D connec- 
tors for connecting your printer and terminal . . . (Reg. 
5225.95) SPECIAL 5199.95 plus 513 P&L* 

□ Complete 64k System. Wired & lested . . . $1650.00 
plus 526 P&I. * 

D Special! Complete Business Software Pak (Save 
$625.00)— Includes CP/M 2.2 Microsoft BASIC. General 
Ledger, Accounts Receivable. Accounts Payable. Payroll 
Package . . . (Reg. $1325) SPECIAL $699.93 postpaid. 



*P&) stands for "pnsuiRu ft insurance." For Curujcjia 
dcrs, double this amount. 



Continental Credit Card Buyers Outside Connecticut: ■ 

TO ORDER 
Call Toll Free: 800-243-7428 . 

To Order From Connecticut, or For "technical ■ 
Assistance, call (203) 354-9375 

■ 

'yif (Clip and mail enljre ad)y^ 

■ 
SEND ME THE ITEMS CHECKED ABOVE J 

Total Enclosed (Conn. Residents add sales tax): $ ■ 

Paid by: ■ 

■ 
□ Personal Check □ Cashier's Check/Money Order ■ 



□ VISA □ MASTER CARD (Bank No. 



Signature— 




^■^ETRONICSTResearch&DevelopmentLtd.i 
jl 811333 Litchf jeldRoad, New Milf on* CT 06776 \ 




ANNOUNCING TWO 
NEW TERMINALS 

Smart* Fast • Graphics • Matching Modem and $295 Printer 

Netronics announces a state of the art 
breakthrough in terminals. Now at prices you 
can afford, you can go on-line with data-bank 
and computer phone-line services. It's all 
yours:"electronic newspapers." educational 
services. Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul- 
letin boards . . . and more every day!!! 

Netronics offers two new terminals, both 
feature a full 56 key/128 character typewriter- 
style keyboard, baud rates to 19 2 kilobaud, a 
rugged steel cabinet and power supply. The 
simplest one, FASTERM-64, Is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
special character graphics. The "smart" version, SMARTERM-80, features either 24 line by 80 
characters per line or 16 by 40 characters per line, it offers on-screen editing with page-at-a- 
time printing, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-half intensity and much more . . . simply plug them into your computer or 
our phone modem and be on-line instantly. Use your TV set (RF modulator required) o r our 
delux green-phosphor monitor pictured above. For hard copy just add our matched printer. 

Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM-80 kit for just $299.95, (both available wired and tested.) 
Be on-line with the million-dollar computers and data services today ... we even supply the 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only what you need!!! 

FASTERM-84 . . . DISPLAY FORMAT: 6 4 or 3 2 characters/line by 16 lines ... 96 displayable 
ASCII characters (upper & lower case) ... 8 baud rates: 150, 300, 600, 1200,2400, 4800, 9600, 
19, 200, (switch sel.). . . LINE OUTPUT: RS232/C or 20 ma current loop. .. VI DEO OUTPUT: 1V 
P/P (EIA RS-170) . . . CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
line, cursor up & down, auto carriage return/line feed at end of line & auto scrolling . . . 
REVERSE VIDEO . . . BLINKING CURSOR . . . PARITY: off, even or odd . . . STOP BITS: 1. 1.5, 
2 . . DATA BITS PER CHARACTER: 5, 6, 7 or 8 . . . CHARACTER OUTPUT: 5 by 7 dot matrix 
in a 7 by 12 cell ... PRINTER OUTPUT: prints all incoming data . .. 1K ON BOARD RAM .... 
2K ON BOARD ROM . . . CRYSTAL CONTROLLED . . COMPLETE WITH POWER SUPPLY . . . 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters . . . ASCII ENCODED KEYBOARD: 56 key/128 characters. 

SMARTERM-80 . . . DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 
128 displayable ASCII characters (upper & lower case) 8 baud rates: 110, 300, 600. 1200, 2400, 
4800, 9600, 19, 200 .. . LINE OUTPUT: RS232/C or 20 ma current loop . . . VIDEO OUTPUT: 1V 
pp(EIA RS-170)... EDITING FEATURES: insert/delete line, insert/delete character, for- 
ward/back tab . . . LINE OR PAGE TRANSMIT . . . PAGE PRINT FUNCTION . . . CURSOR POSI- 
TIONING: up, down, right, left, plus absolute cursor positioning with read back . . . VISUAL 
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank . . . GRAPHICS: 12,000 
pixel resolution block plus line graphics . . . ON-SCREEN PARITY INDICATOR .. . PARITY: off, 
even or odd . . . STOP BITS: 110 baud 2, all others 1 . . . CHAR. OUTPUT: 7 by 11 character in 
a 9 by 12 block . . . PRINTER OUTPUT ... 60 OR 50 Hz VERTICAL REFRESH . . . BLINKING 
BLOCK CURSOR . . . CRYSTAL CONTROLLED . . . 2K ON BOARD RAM . . . ASCII ENCODED 
KEYBOARD: 56 key/128 character . . . 4K ON BOARD ROM . . COMPLETE WITH POWER 
SUPPLY. 

TELEPHONE MODEM 103 O/A . . . FULL DUPLEX. FCC APPROVED , . , DATA RATE: 300 baud 
. . . INTERFACE: RS232/C and TTY . . . CONTROLS: talk/data switch (no need to connect and 
disconnect phone), originate/answer switch on rear panel . . . NO POWER SUPPLY RE- 
QUIRED. 

ASCII KEYBOARD ASCII-3 ... 56 KEY/128 CHARACTER ASCII 
ENCODED . . . UPPER & LOWER CASE . . . FULLY DEBOUNCED . 
2 KEY ROLLOVER . . . POS OR NEG LOGIC WITH POS STROBE . 
REOUIR'ES +5 & -12V DC (SUPPLIED FROM VIDEO BOARDS) 
PRINTER COM ET I ... SERIAL I/O TO 9600 BAUD ... 80 
CHARACTER COLUMN (132 COMPRESSED) , .. 10" TRACTOR FEED 1 
. . . UPPER/LOWER CASE . . . INDUSTRY STANDARD RIBBONS . . . 
4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX . . . BI-DIRECTIONAL 
PRINTING 




Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. Dept. 

333 Litchfield Road, New Milford, CT 06776 

Please send the items checked below: 

□ COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCII-3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P&l 
. . . wired & tested $249.95 plus $3 P&l . . . graphics option: add $19.95 to 

□ COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video 
board, ASCII-3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 P&l . . . wired and tested $369.95 plus $3 P&l 

D FASTVID-64 VIDEO BOARD (requires + 5 & -12V DC) . . . kit $99.95 plus $3 
P&l . . . graphics option add $19.95 . . . wired & tested $129.95 plus $3 P&l . . . 
graphics option add $19.95 

□ SMARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC) . . . kit $199.95 
plus $3 P&l . . . wired & tested $249.95 plus $3 P&l 

□ DELUXE STEEL TERMINAL CABINET . . . $19.95 plus $3 P&l 

□ ASCII-3 KEYBOARD (requires +5 & -12VDC) ... kit $69.95 plus $3 P&l . . . 
wired and tested $89.95 plus $3 P&l 

D POWER SUPPLY (powers ASCII-3 keyboard & video boards) ... kit only 
$19.95 plus $2 P&l 

D ZENITH VIDEO MONITOR (high resolution green phosphor) . . . wired & 
tested $149.95 plus $6 P&l 

□ TELEPHONE MODEM MODEL 103 O/A . . . wired & tested $189.95 plus $3 
P&l 

□ DOT MATRIX PRINTER Comet I . . . wired & tested $299.95 plus $10 P&l 
D RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l 

D 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE . . . $14.95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $ 

D Personal Check □ Cashier's Check/Money Order 

□ VISA □ MasterCard (Bank No. ) 

Acct. No Exp. Date 

Signature 

Print Name 

Address 

City 



State 



Zip 
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Pascal NOW 

Let Pascal Balance 
Your NOW Account 



Thomas E. Doyle 
5222 Big Bow Rd. 
Madison, WI 53711 



Pascal NOW sounds like an impas- 
sioned plea to adopt the Pascal lan- 
guage. While that would be a worth- 
while topic, it is not the subject of this 
article. NOW (Negotiable Order of 
Withdrawal) is a term used to 
describe a wide variety of interest- 
bearing checking accounts. 

Pascal NOW is a Pascal program 
designed to help manage one of these 
accounts. This article describes the 
program and some of the features of 
Pascal. I also provide a few hints to 
help a person who already knows 
BASIC begin to "think, in Pascal." 
Such a person resembles one who 
knows the English system of weights 
and measures but wants to learn the 
metric system. The metric system is 
often learned as a translation sys- 
tem — one thinks in the English sys- 
tem, then converts to metric units. 
This is entirely different from "think- 
ing in metric." The same problem can 
arise in learning Pascal. To capitalize 
on the features of Pascal, one must 



About the Author 

Thomas E. Doyle has taught computer pro- 
gramming at the technical college level for 
seven years. 



begin to "think in Pascal" rather than 
"think in BASIC" and then translate 
to Pascal. 

The difference between a regular 
checking account and a NOW ac- 
count is that the latter earns interest. 
A personal finance program must in- 
clude the capability of handling this 
additional income correctly. My first 
impulse was to modify a BASIC pro- 
gram I've been using to manage my 
checking accounts. I've also received 
several suggestions for improvements 
to the program, so I decided to 
rewrite the program in Pascal, incor- 
porating those improvements. 

Using the Program 

Above all, a checkbook program 
should be easy to use. The program 
should provide the following func- 
tions: 

• add items to the file 

• remove items from the file 

• sort the items by date 

• dump the updated file to disk 

• load the file from disk 

• print the file contents 

• balance the account and print totals 
by item category 

• quit (return to operating system) 



Each of the eight functions is specified 
by typing the first letter of the func- 
tion name: A, R, S, D, L, P, B, or Q 
(upper or lowercase). 

Each item in the file has five 
descriptors: 



1. item number 

2. dollar amount 

3. date 

4. description of item 

5. item category 



For checks, the item number would 
be the check number. You can assign 
sequential numbers to items such as 
deposits, NOW interest, or electronic 
funds transfers. Since most checks 
start numbering at or above 100, at 
least 99 numbers would remain for 
that purpose. This method works best 
if item numbers for noncheck transac- 
tions are recorded right in the check- 
book. 



Modification 

The exact nature of the item 
category list will vary depending on 
your expenditures. Almost everyone 
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EVERYTHING FOR YOUR TRS-80* • ATARI* • APPLE* • PET* • 

•TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - 'ATARI is a trademark of Atari Inc. - 'Apple is a trademark of Apple Corp. - *Pet is a trademark of Commodore 

BUSINESS PAC 100 

100 Ready-To-Run 
Business Programs 




^■■j^ . ■ 24-Hours 

~ ; So/ttuare 



(ON CASSETTE OR DISKETTE) Includes 110 Page Users Manual 5 Cassettes (Or Diskettes) 

Inventory Control..,. .Payroll Bookkeeping System Stock Calculations 

Checkbook Maintenance.... JVccounts Receivable Accounts Payable....* 



JUSINESS 100 PROGRAM LIST 



1 RCJLE78 Interest Apportionment by Rule of the 78s 

2 AMMG1 Annuity computation program 

3 DATE Time between dates 

4 DAYYEAR Day of year a particular date falls on 

5 LEASEJMT Interest rate on lease 

6 BREAKEVTH Breakeven analysis 

7 DEPRSL StraighrJine depreciation 

8 DEPRSY Sum of the digits depreciation 

9 DEPRDB Declining balance depreciation 

1 DEPRDDB Double declining balance depreciation 

1 1 TAXDEP Cash flow vs. depreciation tables 

1 2 CHECK2 Prints NEBS checks along with dairy register 

13 CHECKBK1 Checkbook maintenance program 

14 MORTGAGE/A Mortgage amortization table 

1 5 MULTMON Computes time needed for money to double, triple. 

1 6 SALVAGE Detennines salvage value of an investment 

1 7 RRVARIM Rate of return on investment with variable inflows 

1 8 RRCOMST Rate of return on investment with constant inflows 

1 9 EFFECT Effective interest rate of a loan 

20 FVAL Future value of an investment (compound interest) 

21 FVAL Present value of a future amount 

22 LOAMPAV Amount of payment on a loan 

23 REGWITH Equal withdrawals from investment to leave over 

24 SIMPDISK Simple discount analysis 

25 DATEVAL Equivalent & nonequivalent dated values for oblig. 

26 AMMGDEF Present value of deferred annuities 

27 MARKUP % Markup analysis for items 

28 SIMKFGMD Sinking fund amortization program 

29 BOMDVAL Value of a bond 

30 DEPLETE Depletion analysis 

31 BLACKSH Black Scholes options analysis 

32 STOCVAL\ Expected return on stock via discounts dividends 

33 WARVAL Value of a warrant 

34 BOMDVAL2 Value of a bond 

35 EPSEST Estimate of future earnings per share for company 

36 BETAALPH Computes alpha and beta variables for stock 

37 SHARPE1 Portfolio selection model-i.e. what stocks to hold 

38 OPTWRITE Option writing computations 

39 RTVAL Value of a right 

40 EXPVAL Expected value analysis 

41 BAYES Bayesian decisions 

42 VALPRIMF Value of perfect infonnation 

43 VALADIMF Value of additional information 

44 UTILITY Derives utility function 

45 SIMPLEX Linear programming solution by simplex method 

46 TRAMS Transportation method for linear programming 

47 EOQ Economic order quantity inventory model 

48 QCIECIEl Single server queueing (waiting line) model 

49 CVP Cost-volume profit analysis 

50 COMDPROF Conditional profit tables 

51 OPTLOSS Opportunity loss tables 

52 FQCIOQ Fixed quantity economic order quantity model 

NAME DESCRIPTION 

53 FQEOWSH As above but with shortages pennitted 

54 FQEOQPB As above but with quantity price breaks 

55 QUECJECB Cost-benefit waiting line anarysis 

56 MCFAMAL Met cash-flow analysis for simple investment 

57 PROFIMD Profitability index of a project 

58 CAP1 Cap. Asset Pr. Model analysis of project 

Circle 138 on inquiry card. 



59 WACC Weighted average cost of capital 

60 COMPBAL True rate on loan with compensating bal. required 

61 DISCBAL True rate on discounted loan 

62 MERGAMAL Merger analysis computations 

63 F1MRAT Financial ratios for a finn 

64 MPV Met present value of project 

65 PRIMDLAS Laspeyres price index 

66 PR1MDPA Paasche price index 

67 SEASIMD Constructs seasonal quantity indices for company 

68 T1METR Time series analysis linear trend 

69 TIMEMOV Time series analysis moving average trend 

70 FUPRIMF Future price estimation with inflation 

71 MAILPAC Mailing list system 

72 LET WRT Letter writing system-links with MAILPAC 

73 SORT3 Sorts list of names 

74 LABEL I Shipping label maker 

75 LABEL2 Mame label maker 

76 BCISBCID DOME business bookkeeping system 

77 TIMECLCK Computes weeks total hours from timeclock info. 

78 ACCTPAY In memory accounts payable system-storage pennitted 

79 IMVOICE Generate invoice on screen and print on printer 

80 IMVEMT2 In memory inventory control system 

81 TELDIR Computerized telephone directory 

82 TIMCISAM Time use analysis 

83 ASSIGM Use of assignment algorithm for optimal job assign. 

84 ACCTREC In memory accounts receivable system-storage ok 

85 TERMSPAY Compares 3 methods of repayment of loans 

86 PAYMET Computes gross pay required for given net 

87 SELLPR Computes selling price for given after tax amount 

88 ARBCOMP Arbitrage computations 

89 DEPRSF Sinking fund depreciation 

90 (JPSZOME Finds GPS zones from zip code 

91 EMVELOPE Types envelope including return address 

92 AGTOEXP Automobile expense analysis 

93 IMSF1LE Insurance policy file 

94 PAYROLL2 In memory payroll system 

95 D1LAMAL Dilution analysis 

96 LOAMAFFD Loan amount a borrower can afford 

97 REMTPRCH Purchase price for rental property 

98 SALELEAS Sale-leaseback analysis 

99 RRCOMVBD Investor's rate of return on convertable bond 
100 PORTVAL9 Stock market portfolio storage-valuation program 



□ CASSETTE VERSION $99.95 

□ DISKETTE VERSION $99.95 

□ TRS-80* MODEL II VERSION $149.95 

ADD $3.00 FOR SHIPPING IN UPS AREAS 
ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 OUTSIDE U.S.A, CANADA & MEXICO 
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will have the common expense 
categories of food, shelter, transpor- 
tation, and clothing. The program 
listing shows possible categories, but 
I'm sure everyone will want to 
modify it to reflect specific needs. 

If you want to change specific 
category titles, modify the assign- 
ment statements in the procedure "in- 
itialize" (see listing 1). The program is 
set up for a total of 50 categories. To 
change the total number of cate- 
gories, modify the assignment state- 
ment in the constant declaration 

statement that sets "max codes" to 

50. The first ten category codes are 
set up for items that will add to the 



balance; the remaining codes are re- 
served for items that will reduce it. If 
you want more codes for income 
categories, change the constant 

declaration that sets "max add 

code" to 10. The item category is ac- 
cessed and stored by number, which 
speeds item entry and minimizes 
storage space requirements. If you 
need instructions, the program will 
list the item categories and their 
descriptions. 

One important aspect of selecting 
item categories is deciding how spe- 
cific to make the categories. For ex- 
ample, consider automobile expenses. 
Your first thought might be to lump 



all auto-related expenses together. 
Another method would be to classify 
auto expenses in more specific cate- 
gories: insurance, repairs, monthly 
payments, etc. By using the second 
method, it's easier to do other types 
of analysis. For instance, if you 
wanted to know how much you were 
spending on insurance policies, you 
could group auto with health, life, 
and other types of insurance. A good 
way to determine the exact nature of 
your expense categories is to review 
the checks you've written in the last 
year or two. 

The specific data file name 
"A:tom81" is set in the constant 

Text continued on page 304 



Listing 1: The source listing for Pascal NOW written in Pascal/ MT + , version 5.2. 



PROGRAM checks; 

{ Pascal/MT+ Version } 

CONST max_items = 300; 
max_codes = 50; 
max_add_code = 10; 
disk_file = 'A:tom81'; 



TYPE 



item_data = RECORD 

item_number : INTEGER; 
month : INTEGER; 
day : INTEGER; 
year : INTEGER; 
amount : REAL; 
description : STRING[30]; 
code : INTEGER; 
END; 



VAR command : CHAR; 

code_description : ARRAY [ 1 . .max_codes] OF STRING[15]; 

items : ARRAY [1 . .max_items] OF item_data; 

item_last : 1 . .max_items; 

data_file : FILE of item_data; 

lines_printed : 0..80; 

code_amount : ARRAY [ 1 . .max_codes] OF REAL; 

entry_year : INTEGER; 

swaped : BOOLEAN; 

answer : CHAR; 

result : INTEGER; 



Listing 1 continued on page 294 
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Tired Cf ycur 

GENERAL LEDGER? 



VERSA- 
LEDGER 



m D 5 00 y ODD m 

m mm 



• THE ULTIMATE PERSONAL CHECK REGISTER 

• A PROFESSIONAL ACCOUNTING SYSTEM 

• A PERSONAL FINANCIAL MANAGER 

• A SMALL BUSINESS ACCOUNTING SYSTEM 

• A COMPLETE GENERAL LEDGER 

(MPira • wais oo • d.u. • wm • man 



hl€W IT WORKS 

VERSALEDGER is a complete accounting system that grows as you or your business grows. To 
start, your VERSALEDGER acts as a simple method of keeping track of your checkbook. Just 
enter your check number, date and to whom the check is made out to. As you or your business 
grows, you may add more details to your transactions .... account number, detailed account 
explanations, etc. 



• VERSALEDGER can give you an instant cash 
balance at anytime. (IF YOU WANT IT TO) 

• VERSALEDGER can be used as a small per- 
sonal checkbook register. (IF YOU WANT IT 
TO) 

• VERSALEDGER can be used to run your 
million dollar corporation. (IF YOU WANT IT 
TO) 

• VERSALEDGER prints checks. (IF YOU WANT 
IT TO) 

• VERSALEDGER stores all check information 
forever. (IF YOU WANT IT TO) 

• VERSALEDGER can handle more than one 
checkbook. (IF YOU WANT IT TO) 

• VERSALEDGER can be used to replace a 
general ledger. (IF YOU WANT IT TO) 



VERSALEDGER 




\--- 



INTRODUCTORY PRICE 
$99.95 



VERSALEDGER HAS AN ALMOST UNLIMITED CAPACITY 

(300 checks per month on single density 5Va" disk drives such as the TRS-80 Model-I) 

(500 checks per month on the Apple II) 

(2400 checks per month on the TRS-80 Model III) 

(6000 checks per month on the TRS-80 Model II) 

(3000 checks per month on single density 8" CP/M) 

VERSALEDGER will soon have an add-on payroll package. (IF YOU NEED IT) 

— CAN BE USED WITH 1 or MORE DISK DRIVES — 



VERSALEDGER HAS BEEN CREATED 
WITH THE FIRST TIME COMPUTER USER IN MIND 



]QMPJTRQNICS 



ATve^ATCAk wx^f^'fTfi scovra 



50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10977 

ADD $3.00 FOR SHIPPING IN UPS AREAS 

ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 

ADD $5.00 TO CANADA AND MEXICO 

ADD PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO 



HOUR 

ORDER 

LINE 



(914) 425-1535 




NEW TOLL-FREE 
ORDER LINE 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 



*** ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE 



Circle 139 on inquiry card. 



Circle 286 on inquiry card. 



INTEGRATED 
BUSSING 



IEEE-488 
BUS - 



with the 




o 



P&T-488 
INTERFACE 



BUS , 



Inexpensive S-100 computers 
can now communicate with the 
IEEE-488 instrumentation bus. 
The P&T-488 meets the IEEE- 
488 1980 standard for control- 
ler, listener, & talker. 

Interface software allows sim- 
plecommunicationwiththe488 
busfrom Basic, Pascal and other 
high level languages. Interface 
software is available for CP/M®, 
North Star, or Cromemco. 
Special features include an 
interactive busmonitor program 
and a functional self-test 
program. 

Price f or ( 1 ) P&T-488 with software, 
assembled and tested: $ 450 (domes- 
tic price) FOB Goleta, CA. 




PICKLES & TROUT 

P.O. BOX 1 206, GOLETA, CA 931 1 6 
(805) 685-4641 

*CP/M isa registered trademark of Digital Resea r ch 



Listing 1 continued: 

PROCEDURE initialize; 
{ set initial values } 
VAR count : . .max_i terns ; 
BEGIN 



item_last := 1; 








FOR count := 1 TO max_ 


.CO 


des DO 


code_description [count] := ' 


code_descr iption I 


1] : 


= 


'Balance forward 1 ; 


code_descr iption 1 


2] : 


= 


'Deposit ' ; 


code_description 1 


3] : 


= 


'NOW interest ' ; 


code_descr iption 1 


11] : 


= 


'House payment ' ; 


code_descr iption 1 


12] : 


= 


'Car payment ' ; 


code_descr iption 1 


13] : 


= 


'Gas & Electric ■ ; 


code_.de scr iption 


14] : 


= 


'Gasoline ' ; 


code_descr iption 


15] : 


= 


'Credit cards ■ ; 


code_.de script ion 


16] : 


= 


'Auto insurance ' ; 


code__descr iption 


17] : 


= 


'Entertainment '; 


code_.de scr iption 


[18] : 


= 


'Telephone ' ; 


code_descr iption 


19] : 


= 


'Auto maint . ' ; 


code__ description 


[20] - 


: = 


' Subscriptions ' ; 


code_descr iption 


[21] 


: = 


'Clothing '; 


c ode_.de scr iption 


[22] 


: = 


'Computer parts '; 


code__de script ion 


[23] : 


= 


'Travel '; 


code__descr iption 


[24] 


: = 


'Contributions ' ; 


code_.de scr iption 


[25] 


: = 


'Misc. auto ■ ; 


code_.de scr iption 


[26] 


: = 


' Investments ' ; 


code_.de scr iption 


[27] 


: = 


'Education ' ; 


code_.de scr iption 


[28] 


: = 


'Water & sewer '; 


code description 


[291 


: = 


'Taxes ' : 


code__descr iption 


[30] 


: = 


'Books '; 


code_.de scr iption 


[31] 


: = 


'Food ' ; 


code_descr iption 


[32] 


: = 


'Drugs ' ; 


code_descr iption 


[33] 


: = 


'Medical service' ; 


code_.de scr iption 


[34] 


: = 


'Tyme withdrawl '; 


code_descr iption 


[35] 


: = 


'Misc. insurance ' ; 


code_descr iption 


[36] 


: = 


'Dental '; 


code_.de scr iption 


[37] 


: = 


'Professional ' ; 


c ode_.de scription 


[38] 


: = 


' Sewing/knitting ' ; 


code_.de scr iption 


[50] 


: = 


'Misc. expenses ' ; 


END; 








PROCEDURE newpage; 








{ print form-feed and 2 b'. 


Lank lines } 


BEGIN 








WRITELN(CHR(12) ) 


r 






WRITELN; 








WRITELN; 








lines_printed := 


0; 






END; 









PROCEDURE instructions; 

{ print description of program operation } 

VAR answer : CHAR; 

count : INTEGER; 
BEGIN 

newpage; 

WRITELN(' Checkbook program - T.E. Doyle '); 

WRITELN(' Version 1.23 '); 

WRITELN; 

WRITE (' Want instructions ? '); 

Listing 1 continued on page 296 
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EPSON 

PRINTERS & ACCESSORIES 

Common Features of the MX80, MX80FT & MX100 Printers 



' 80 characters per second 

' Replaceable print head by user 

User prorgramable from BASIC 

Bi-directional Jogic seeking printhead 

96 ASCII characters 

Program able tabs (vert./hor2.) 

Cartridge ribbons 
' Selt-tesl mode 



Tractor/pin feed paper flow 

Extreme reliability 

12 type fonts under software control 

9x9 & 9x18 matrix 
' Programable form feeds 

Compressed/expanded letters 

Parallel interlace standard 
' Double strike & emphasized modes 



MX80 ....The Printer that started it all. All of the above features plus extreme ease of use 
Complete TRS80 block graphics set as well as user selectable international symbols. Gives 
correspondence quality printing in several user selectable modes. Dip switcn pins may be 
set for dedicated applications. Complete forms programabllity from BASIC software. 

MX80FT All the features of the MX80 but with FRICTION feed as well for the use of 
single sheets of paper or rollpaper. An exceptional buy for the user needing the single sheet 
capability. In the compressed mode 132 characters can be printed across the width of a page 
which means it can be used for any printouts that normally need a 15 inch wide printer. 

MX100... An exceptional printer with a extra quiet printhead and extra heavy duty 
construction for the intense use of a business environment. Does not have the TRS80 graphic 
blocks but comes standard with Bit-Image graphics which allow the user control of 
individual dots for designing specialized graphs, symbols, etc. A best buy for business use. 

MX70. .For the budget minded a excellent entry level printer. It has most all of the 
features mentioned above including Bit-Image graphics in place of the TRS80 graphic blocks 
set. The Printer is unidirectional only. Expandable text can be printed but not compressed. 
Only single density printings is supported on the MX70. An inexpensive heavy duty printer. 

$CALL for BEST prices on Epson Printers 
All Printers & accessories in STOCK now!!! 

If you buy your EPSON somewhere else you'll probably pay too much! 
EPSON ACCESSORIES, INTERFACES & CABLES 

GRAFTRAX 80 option (bit-image & italics). .$79 

CABLE Model I interface & Model III $35* 

• $25 if purchased with printer 
CABLE & INTERFACE to Model I Keyboard. .$85 

APPLE interface & cable $89 

PET IEEE interface & cable (Pet) $79 

SERIAL RS232 unbuffered int.card $65 

SERIAL RS232 2k buttered int.card $149 

Epson to Color Computer card/cable $59 

RIBBONS and CARTRIDGES in Stock 



All 



$CALL 



800-433-5184 



Radio Shack LINE PRINTERS Line Printer VI 

Daisy Wheel II $1695 Line Printer VII $325 

Line Printer V $1580 Line Printer VIII $699 



TEXAS COMPUTER SYSTEMS 

Offers Lowest Prices on 




Model II 64K 




The best buy forsmall business needs 
and yet completely expandable as 
your business grows. Easy to use for 
the beginning operator. We have in 
STOCK all accessories and disk 
expansions as well as printers and 
software. IMPORTANT: We also 
have CP/M for the Model II plus a 
large amount of support software. All 
of these items at our fabulous 
DISCOUNT prices. We ship from DFW 
by air and fully insured for FAST safe 
delivery. 



HARD DISK SUPPORT FOR THE MODEL II... NOW! 

5, 10 or 20 Megabytes (up to 80 Megabytes) for the Model II. Full CP/M support. Also full 
support for TRSDOS and all TRSD0S software. Multiple computers (multi-user) can be con- 
nected to these hard disk systems and can share and access common data bases under both 
CP/M and TRSDOS. The same common data base can even be accessed simultaneously by 
several users. We use top of the line CORVUS Hard Disk Drives which have a proven track 
record and have outsold all of their competitors combined in the microcomputer market 
Model I and III are also supported by these Hard Disk Systems. SCall for our LOW prices. 



COLOR COMPUTERS 

Orginal mfg. warranty on these items: TCS 180 day Limited warranty on TCS items: 

4K Level!... $308 16K Level 1 $369 

16K Level 1 $439 16K Extended Basic $439 

16K Extended Basic $459 32K Extended Basic .$499 

32K Extended Basic $569 32K Upgrade Kit (TCS) $79 

Color Disk 0...S499 Disk 1...S349 EPSON/COLOR lnt.& cable $59 



TRS80 MODEL III COMPUTER SYSTEMS 

The following with Radio Shack Warranty: TL . L ,. 4 ___ 

,. , . ... .„. «.nrM- The following with quality TCS memory & our 

Model III 16k $825 own 180 day limited warranty: 

Model III 32k $979 Model III 32K $909 

Model III 48k $1089 Model III 48K $969 

Model III 48k 2 Drives RS232.S2069 



CUSTOM SOFTWARE FROM TCS 

Completely Integrated BINARY SEARCH TREE programs now available. This series of 
programs fully implements the B-TREE structures including INSERTION. DELETION, EDITING 
& TRAVERSAL No more sorting or long data file searches and yet files can be larger than 
memory. Duplicate keys are fully supported. Files can be retrieved in sorted order via B- 
TREE Traversal. Each of theprogramscomewithfully commented sourcecodesothatyou 
can use the modules in your own programming. A Screen oriented Input routine is also 
included in each module. The following B-TREE programs are now available and each 
includes all of the mentioned modules and full documentation: 

B-TREE Library (organize your home library keyed by author) $39.95 

B-TREE Video (organize your video cataette library, prints labels, etc) $39.95 

B-TREE Mailing List (keyed by name or zlp,label printlng.etc) $49.95 



EPSON PACK A Utility Soft- 
ware package for MX80 & 80FT. 

MX80/CMD will send all printer commands 
from DOS. BIGLETT/BAS prints larqe Graphic 
Letters. EPSON/SUB merges with BASIC pro- 
grams allowing 2 letter mneumonic 
commands to be sent to printer. JKL Patchs 
allow JKL in NEWDOS 80 1 .0 & NEWDOS 2.1 to 
send graphics properly. DEMO/BAS tutorial 
program of use of printer. LABEL/BAS custom 
label making program with graphics. DEF- 
STATE/SUB allows one word BASIC com- 
mands for centered titles, titles with borders, 
etc. A great program package for EPSON fans. 
SPECIAL DEAL: $24.95 with printer $34.95 
seperately. Specify Model 1 or III. .disk only 



EPSON PACK 2 - GRAFTRAX 

version for MX80, 80FT & MX100. This 
package includes updated versions of 
modules in original Epson Pack. A screen 
oriented BIT IMAGE GRAPHICS generator util- 
ty is provided. Create your special 
characters, symbols, etc. directly on your 
monitor and then send to printer. Printout in- 
cludes code to generate graphics and will 
save needed code as BASIC program line to 
disk. Then MERGE these into your BASIC pro 

gram. Also demo programs showing use of 
it-Image graphics. Full documentation. 
INTRO SPECIAL: $24.95 with printer or 
GRAFTRAX. $34.95 separately. $7.50 lor 
update of old Epson Pack 



ZAP3 - Direct read/write access to any TRSDOS 1.2 or 1.3 sector. Disable Passwords & 
access levels. Self prompting. Modify any sector in HEX or ASCII. Includes many patches to 
TRSDOS 1.2 & 1.3. Also COPYIT to allow backups of SCRIPSIT. VISICALC. etc. Just. ..$24.95 
SDIR - Super directory manipulation for TRSDOS 1.2 or 1.3. Alpha 4 column directory & 
free space. Display a range of programs by extension. Change name and date. Generate 
report of location of any program on diskette. Just. ...$14.95 
SPECIAL DEAL: Buy ZAP3 & SDIR together for .... $29.95 



MODEL III DISK EXPANSION KITS 

\Ne use the highest quality fiberglass Our DISK DRIVES are made by Tandon the 

CONTROLLER BOARDS with double sided same company that makes the drives used by 

glass epoxy board and goldplated contacts in Radio Shack. These drives are 40 track, 

our TCS systems. The finest switching double density, 5 millisecond steppinq rate 

POWER SUPPLY available is also provided, and are fully burned in for 48 hours These 

The aluminum MOUNTING HARDWARE drives have the same specifications as the 

has slotted holes for easy installation of the drives used by Radio Shack. No soldering or 

drives and includes all the power and data modifications to existing circuitry is 

cables necessary to install the controller, necessary. The following kits are available: 
drives and power supply. 

KIT 1 Controller, Power Supply & Mounting Hardware $379 

KIT 2 Controller, Power Supply, Hardware & 1 Disk Drive $595 

KIT 3 Controller, Power Supply, Hardware & 2 Disk Drlvet $819 

KIT 4 One Tandon Disk Drive (bare drive only) $219 

KIT 5 16K of High Quality TCS Memory chips $49.95 

KIT 6 32k of High Quality TCS Memory chips $79.95 

MODEL III 48K 2 DISK DRIVES KIT.. ..$1753 

Yes, you read it right. A complete 48k 2 Disk Drive Model III computersystem for just 
$1753. Here's what you get: one TRS80 Model III 16k Computer in factory carton, one 
CONTROLLER. POWER SUPPLY & HARDWARE kit (kit 1). two Tandon Disk Drives 
and 32K of TCS Memory. You also receive several important extras that make this a 
complete super kit. These extras include a complete illustrated instruction and trouble 
shooting manual, aTRSDOS 1 .3operatingsystemand manual and aspecial diagnostic 
Diskette for testing the unit after you have put it together. The only tool necessary — a 
screwdriver. EVERYTHING is included in this kit and the price is right. ..$1753 

MODEL III 48k 2 DISK DRIVES ... $1895 

Above KIT fully assembled, with 48 hour burn-in test & 180 day TCS Limited Warranty!! 
DEALER INQUIRIES ARE INVITED ON THE ABOVE TCS KITS 



CASIO ELECTRONIC ORGANS have arrived!!! 

The fantasic CASIO Electronic Orqans are here in force. Fully equal to any $2000 traditional 
Organ with dozens of exciting NEW features not seen on other musical instruments: 

CASITONE CT— 403 (25 lnitrumenti t 16 ryfhmi.chord memory.etc.) $519 

CASITONE CT-701 (programable, barcode reader,51 keyi.etc.etc.) $835 



For fast, efficient service. HGart Of we can air freight from Dallas 

TEXAS COMPUTER SYSTEMS 

P.O. Box 1327 Arlington, Texas 76004-1327 

^Toll Free Number 800 433-5184 
Texas Residents 817 274-5625 






Payment: Money order, cashiers or certified 
check. Prices above reflect3%cash C : ~~ 
Call for Visa/MC card prices. 



certified * Prices subject to change at any time 

Discount • no Tax out-of-state. Texans add 5%. 

• Many items shipped FREE. Call for quote. 
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.isting 1 continued: 








READ (answer) ; 








WRITELN; 








IF (answer = 


• Y«) 


i OR (answer = 'y 1 ) THEN 


BEGIN 








newpage; 








WRITELN ( f 


— 


Commands — ' ) ; 


WRITELN; 








WRITELN ( ! 


A 


- 


Add an item 1 ) ; 


WRITELN ( f 


R 


- 


Remove an item 1 ) ; 


WRITELN ( ' 


P 


- 


Print all items ' ) ; 


WRITELN ( ! 


B 


- 


Print balance ' ) ; 


WRITELN ( ! 


S 


- 


Sort by date 1 ) ; 


WRITELN ( f 


D 


- 


Dump to disk ■ ) ; 


WRITELN ( f 


L 


- 


Load from disk ' ) ; 


WRITELN ( ' 


Q 


- 


Quit 1 ) ; 


WRITELN; 








. WRITELN; 








WRITELN( '< 


Cod( 


^ 


Description 1 ) ; 


FOR count 


: = 


"i 


TO 27 DO 


WRITE ( ' 


-•) 


i 




WRITELN; 








FOR count 


: = 


1 


TO 50 DO 



IF code_description[count] <> ' ' THEN 

WRITELN (count:3, ' ' , code_des crip t ion [ count ] ) ; 

END; 
END; 

PROCEDURE heading; 

{ print heading for new page of item printout } 

VAR count : 0..7 9; 

BEGIN 

WRITE( ! Item Date Amount Description 1 ); 

WRITE ( ' Code 1 ) ; 

WRITELN; 

FOR COUNT := 1 TO 79 DO WRITE (■-■ ); 

WRITELN; 
END; 

PROCEDURE item_print( count : INTEGER); 

{ print data on one item } 

BEGIN 

WITH items [count] DO 

BEGIN 

WRITE (itenunumber :5) ; 

WRITE (month: 5 , '/') ; 

IF day < 10 THEN 
WRITE ( '0 1 f day:l) 

ELSE 

V7RITE(day:2) ; 

WRITE ( '/' /year: 2) ; 

WRITE (amount: 11: 2) ; 

WRITE ( ' ' /description) ; 

WRITE ( ■ f f code_de script ion [code] ) ; 

END; 
END; 

PROCEDURE print_all; 

{ print data for all items in file } 

VAR count : INTEGER; 

BEGIN 

newpage ; Listing 1 continued on page 298 
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UPMANSHIP. 




We opened our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 

Our success on both counts is the 
result of hard work, a positive busi- 
ness attitude and a recognition that 
you, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor. 

We're 1-up for three 
good reasons: 

1. We always offer a wide selection 
of the latest and best microcom- 
puter software packages available 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they'd sell?) 

3. We don't play The BackOrder 
Game. (If we can't ship your order 
within 48 hours we'll let you know, 
instead of hanging you out to dry.) 

If there's anything else we can do 
for you, just let us know. Because 
we're 1-up and we intend to stay 
that way. 

Software Distributors, 9929 
Jefferson Blvd., Culver City, 
CA 90230. Telex 4990032 BVHL, 
ATT: SOFT 

For our dealer info packa ge, 
call ( 213) 668-0238 toda y. 

SOFTWARE 
DISTRIBUTORS 

We won't leave you holding the bag. 



Circle 329 on inquiry card. 



BYTE February 1982 297 



Listing 1 continued: 

heading; 

FOR count := 1 TO item_last-l DO 
BEGIN 

IF lines_printed = 55 THEN 
BEGIN 
newpage; 
heading; 
END; 
item_print (count) ; 
WRITELN; 
END; 
WRITELN; 
END; 



PROCEDURE balance; 

{ Print totals by categories and net balance } 

VAR item : 1 . .ma x_i terns ; 

balance : REAL; 
BEGIN 

FOR item := 1 TO max_codes DO 

code_amount [ item] := 0.00; 
balance := 0.00; 

FOR item : = 1 TO item_last-l DO 
WITH items [item] DO 

code_amount [code] := code_amount [code] + amount; 
FOR item := 1 to max_add_code DO 

balance := balance + code_amount [ item] ; 
= max_add_code+l TO max_codes DO 
:= balance - code_amount [ item] ; 



Category 
:= 1 TO 3 2 DO 



FOR item 

balance 
nev/page; 
WRITELN ( ' 
FOR item 

WRITE ( ■-■) ; 
WRITELN; 
FOR item := 1 to max_codes DO 

IF code_amount[item] <> 0.00 THEN 
WRITELN(code_descr iption [ item] , ! 
FOR item := 1 TO 3 2 DO 

WRITE ( '-') ; 
WRITELN; 

WRITELN( f Balance - ! .balance 

WRITELN; 
END; 



Amount f ) 



- ! , code_amount [ item] : 14 : 2) ; 



14:2) 



PROCEDURE remove; 

{ remove item from file } 

VAR remove : CHAR; 

found, item : INTEGER; 
item_remove : INTEGER; 
BEGIN 

found :=0; 

WRITELN; 

WRITE ( f Remove item number - f ); 

READ ( item_remove) ; 

FOR item := 1 TO item_last-l DO 

IF items [ item] . item_number = item. 
found := item; 
WRITELN; 

IF found <> THEN 
BEGIN 

heading ; 
item_print (found) ; 



remove THEN 



Listing 1 continued on page 300 
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Qume®DataTrak 
Floppy Disk Drives 



The Data Trak 5 



double-sided double-density drive uses 
state-of-the-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability using 5 1 /4"rhedia. 

Qume's independent head load yields wear characteristics far superior to 
competitive drives. This superior wear performance produces savings on both 
diskette usage and drive maintenance. 

Improved data reliability, resulting from superior amplitude and bit shaft 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular design means simplified field servicing for 
you and your customers. 

Design Features 

Expanded storage capacity • Two-sided, double-density 

Proven head carriage assembly • Ceramic head with tunnel erase • Dual-head 
flex mounting arrangement • Superior head load dynamics 

Precise lead screw actuator • Fast access time — 12 ms track-to-track • Low 
friction and minimum wear • Low power dissipation 

Additional features • Industry standard 5 1 /T media format • ISO standard write 
protect • Door lock out for media protection • Requires DC voltage only • 
Daisy Chain up to 4 drives • Heads load on command independent of loading 
media 

Product Specifications 

Performance Specifications • Capacity: Unformatted: 437.5K or 500K bytes; Qume 
Formatted: 286.7K or 327.7K bytes • Recording Density: 5456 BPI • Track Den- 



Distributed 

by: 



sisaii 

computer ■ 
products, inc. 




sity: 48 TPI • Cylinders: 35 or 40 • Tracks: 70 or 80 • Recording 
Method: FM or MFM • Rotational Speed: 300 RPM • Transfer Rate: 
250K bits/second • Latency (avg.): 100 ms • Access Time: Track-to- 
track 12 ms; Settling 15 ms • Head Load Time: 50 ms 



The Data Trak 8 



double-sided double-density drive uses 
state-of-the-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability. 

Qume's innovative approach to controlling head load dynamics yields wear 
characteristics far superior to competitive drives. In independent evaluation, 
Data Trak 8 is setting i ndustry standards for tap test performance. This superior 
wear performance produces savings on both diskette usage and drive 
maintenance. 

Improved data reliability, resulting from superior amplitude and bit shift 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular design means simplified field servicing for 
you and your customers. 

Design Features 

Expanded storage capacity • Two-sided, double-density 

Fully IBM compatible • IBM 3740 and System 32 drives • IBM 3600 and 4964 
drives • IBM System 34 drives 

Proven head carriage assembly • Ceramic head with tunnel erase • Dual-head 
flex mounting arrangement • Superior head load dynamics 

Fast, precise steel belt drive • Fast access time — 3 ms track-to-track • Low 
friction and minimum wear • Low power dissipation 

Additional features • ISO standard write protect • Programmable door lock • 
Negative DC voltage not required • Daisy Chain up to 4 drives • Side-by-side 
mounting in standard 19" RETMA rack • Compatible with Shugart 
SA850/SA851 




Product Specifications 

Performance Specifications • Capacity: Unformatted: 1.6 Mbytes/disk; 
IBM Format: 1.2 Mbytes/disk* Recording Density: 6816 BPI • Track 
Density: 48 TPI • Cylinders: 77 • Tracks: 154 • Recording Method: 
MFM • Rotational Speed: 360 RPM • Transfer Rate: 500Kbits/sec- 
ond • Latency (avg.): 83 ms • Access Time: Track-to-track 3 ms; 
Settling 15 ms; Average 91 ms • Head Load Time: 35 ms • Disk: 
Diskette 2D or equivalent 



sisap 

computer ■ 
products, inc. 



1198 E. Willow. Signal Hill, CA 90806 
Call Toll Free (800) 421-7701 



AUTHORIZED DISTRIBUTOR FOR QUME 
CALL FOR PRICE AND DELIVERY 

(213) 595-6431 or (714) 891-2663 In California 



Circle 34 on inquiry card. 
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Listing 1 continued: 

WRITELN; 
WRITELN; 

WRITE ( f Remove ? ' ) ; 
READ (remove) ; 

IF (remove = 'Y') OR (remove = f y f ) THEN 
BEGIN 

FOR item := found TO item_last-l DO 

items[item] := items [ item+1] ; 
item_last := item_last-l; 
END; 
END; 
IF found = THEN 

WRITELN ( f Item not in list '); 

END; 

i 

PROCEDURE entry; 

{ console entry of check/deposit data } 
VAR ch : CHAR; 
BEGIN 
REPEAT 
WITH items [ item_last] DO 
BEGIN 

description := f ! ; 

WRITELN; 

WRITE ( f Item number ? '); 

READLN(item_number) ; 

WRITE ( f Month ? ') ; 

READ (month) ; 

WRITE ( f Date ? ') ; 

READ (day) ; 

WRITE ( f Amount ? f ) ; 

READ (amount) ; 

WRITELN ( ' : ' ) ; 

WRITE ( f Description ? f ); 

READLN(description) ; 

WHILE LENGTH (description) <> 30 DO 

description := CONCAT (descr iption f f f ); 
WRITE ( f Code ? f ) ; 
READ (code) ; 
year := entry_year; 
WRITELN; 
END; 
heading; 

item_print ( item__last) ; 
WRITELN; 
WRITELN; 

WRITE ( f Correct ? f ) ; 
READ(ch) ; 
UNTIL (ch = f y f ) OR (ch = ! Y'); 
items [ item_last+l] := items [ item_last] ; 
items [ item_last+l] .item_number := 0; 
item__last := item__last+l ; 
WRITELN; 
END; 

PROCEDURE swap_items (item : integer ; VAR swaped : BOOLEAN); 

{ exchange file data at location with location+1 } 

BEGIN 

items [max^items] := items [ item] ; 

items [item] := items [ item+1] ; Listing 1 continued on page 302 
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I learned that I could get specific advantages when 
purchasing from A.E.I. 

A.E.I, has valuable knowledge gained from selling 
millions of dollars of computer equipment, and will 
take the time to discuss which equipment is right for 
me. 

Based on its vast experience, A.E.I, sells only reliable 
equipment. 

A.E.I, can test and configure equipment to match my 
system. 

A.E.I, will initalize my software to match my system, 
saving me valuable time. 

A.E.I, stocks repair parts and can answer my 



"I found out why 
V.I.P.'s call A.E.I." 



technical questions, and expedite repairs to my 
equipment when necessary. 

A.E.I, is price competitive even when compared to No- 
Service sales companies. 

I learned that 40% of all A.E.I, sales are to public and 
semi-public institutions, such as the Universities of 
Nebraska, Virginia, Kentucky, California, M.I.T., the 
U.S. Air Force, Princeton; as well as scores of major 
corporations. 

Calling A.E.I, is the smart thing to do. 

* A.E.I, does not wish to imply that any of these fine 
organizations endorse A.E.I., merely that A.E.I, is proud 
to have them as customers. 



A PARTIAL LIST OF PRODUCTS AVAILABLE AT A.E.I. 




TELEVIDEO COMPUTER 

List Sell 

TS-800 User Station 1795 1450 

TS-801 Computer 3295 2650 

TSS02 Comput/Terminal 3495 2796 

TS602H Comput/Termin. 6995 5596 

TS606 Mulli User Proc. 7195 5749 




TELEVIDEO TERMINALS 



910 Terminal 
912 Terminal 
920 Terminal 
925 Terminal 
950 Terminal 



List 
699 
925 
995 
995 

1195 




NEC PRINTERS 



3510-1 30CPS Serial 
7710-1 55CPS Serial 
7720-1 KSR Serial 
5510-1 55CPS S«1al 
5520-1 KSR Sefial 



CALL CALL 
CALL CALL 




NORTHSTAR HORIZON 
PRODUCTS 



HRZ-2064K 
HRZ-2064K-HD5 

HR220&4K-HD18 



6695 
9270 



Sell 
3149 



NorthStar is discontinuing many ol their 
horizon products. Call for availability 
and price of any product not listed. 



NORTHSTAR SOFTWARE 

List Sell 



Northword D/Q 
Mailmanager DfQ 
Infomanager D/Q 
General Ledger DfQ 

A/RD/Q 
A/P D/Q 



235 
365 
475 
475 
475 



TEXAS INSTRUMENTS PRINTERS 

List Sell 

Tl 810 BASIC 1645 1398 

T>«10 Full ASCII 1745 1479 

TI-810 Package 1945 1649 

TI620 R/O BASIC 1995 1625 

TI-820 KSR Package 2395 1950 




NORTHSTAR ADVANTAGE 
COMPUTER 



ADV-2Q64K 
S10 Board 
P10 Board 
FPB Board 
Graphics Option 



List Sell 

3995 CALL 

175 CALL 

200 CALL 

399 CALL 

299 CALL 



Cat Modem 

D-Cat 

AutoCat 

Apple-Cat 

DC Hayes Micro-100 

DC Hayes Smart Modem 




EPSON PRINTERS 

List Sell 
MX-80 645 CALL 

MX-80 FT 745 CALL 

MX-100 995 CALL 

Call for pricing on interfaces and cables 




MORROW DECISION COMPUTER 

List Sell 

Decision 1 BASIC 1725 1350 

Decision 2 CALL CALL 

65 K Static Ram 1000 780 

Switchboard I/O 259 210 
Select drives from Morrow disc systems 
for desired configuration. 




MORROW DISC SYSTEMS 




List Sell 


Discus 2D 1 Drive 


1095 849 


Discus 2D 2 Drive 


1875 1389 


Discus 2 + 21 Drive 


1395 1075 


Discus 2 + 2 2 Drive 


2495 1859 


M26 Hard Disc 


4495 3395 



CP/M & Microsoft Basic Included 



LINE PRINTERS 






List 


Sell 


Okidata 82A 


719 


550 


Okidata 83A 


1195 


899 


Anadex 9500 


1650 


1285 


Anadex 9501 


1650 


1285 




SYSTEMS GROUP 






List 


Sell 


2800 Computer 


5035 


3595 


DM-6400 Memory 


760 


585 


DMS6400 Memory 


995 


735 


CPC-2813 CPU + I/O 


460 


365 


FDC-2801 Controller 


465 


370 



MICROPRO SOFTWARE 

List Sell 

Wordstar 495 330 

Apple Wordstar 375 275 

Spellstar 250 190 

Mailmerge 150 100 

Datastar 350 250 

Supersort 250 190 



DISCCABLES 




List 


Sell 


Memorex 5" 1D 47 


27 


Memorex5"2D 55 


36 


Memorex 8" 1D 65 


40 


Memorex 8" 2D 70 


50 


RS-235 5' Cable 30 


20 


RS-232 10' Cable 40 


25 



—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM- 
PRICES CHANGE DAILY— CALL OR VISIT FOR CURRENT PRICING 

AUTOMATED EQUIPMENT, INC. (714) 963-1414 

18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 (800) 854-7635 



Circle 39 on inquiry card. 



Listing 1 continued: 

items [ item+1] := items [max_items] ; 
swaped := TRUE 
END; 

PROCEDURE date_sort; 

{ sort data file by date } 

VAR finish , item : . .max_items ; 

date_first , date_second : REAL; 
item_first , item_second : INTEGER; 
BEGIN 

finish := item__last-2; 
REPEAT 

swaped := FALSE; 
FOR item : = 1 TO finish DO 
BEGIN 

WITH items [item] DO 
BEGIN 

date_first := year * 10000.0 + month * 100.0 + day ; 
item_first := item__number ; 
END; 
WITH items [item+1] DO 
BEGIN 

date_second := year * 10000.0 + month * 100.0 + day ; 
item_second := item_number; 
END; 
IF date_first > date_second THEN 

swap_items ( item, swaped) ; 
IF (date_first = date_second) AND (item_first > item_second) THEN 
swap_items ( item, swaped) ; 
END; 
IF finish > 2 THEN 
finish := finish -1; 
UNTIL NOT swaped 
END; 

PROCEDURE dump; 

{ write file of item information to disk } 
VAR count : INTEGER; 
BEGIN 

ASSIGN(data_file f disk_f ile) ; 
REWRITE (data_file) ; 
FOR count := 1 TO item_last DO 
BEGIN 

data_file" := items [count] ; 
PUT(data_file) ; 
END; 
CLOSE(data_file f result) ; 
END; 

PROCEDURE read_disk; 

{ load data from disk to file } 
BEGIN 

WRITELN; 

ASSIGN(data_file f disk_file) ; 

RESET(data__file) ; 

item_last := 1; 

REPEAT 

items [ item_last] := data__f ile" ; 
GET(data_file) ; 
WRITE ( ■ . ') ; 

IF item_last MOD 10 = THEN 
WRITELN; 
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Listing 1 continued: 



item_last := item_last + 1; 
UNTIL items [ item_last -1] . item_number 
item_last := item_last -1 ; 
WRITELN; 

CLOSE(data_f ile f result) ; 
END; 



= 0; 



PROCEDURE prog_commands; 




{ console entry of program command } 




BEGIN 




WRITELN; 




WRITE ( f Command ? ') ; 




READ (command) ; 




CASE command OF 




'A 1 , 'a' : entry; 




'B'/b' : balance; 




■P 1 , ■p' : print_all; 




'R' , ' r ■ : remove; 




■S'^s 1 : date_sort; 




'D'j'd' : dump; 




, L , r , l I : read_disk; 




ELSE 




IF (command = 'Q 1 ) OR (command = 


! q ! ) THEN 


WRITELN( f Leaving Program 1 ) 




ELSE 




WRITELN (' Invalid command 


.') 



2-digit " for new entries - '); 



END; 
END; 

{ mainline program } 
BEGIN 

initialize ; 

instructions; 

WRITELN; 

WRITE ( ■ Enter year 

READ (entry_year ) ; 

WRITELN; 

WRITELN; 

read_disk ; 

REPEAT 

pr og_commands ; 

UNTIL (command = 'q') OR (command = f Q f ); 

V7RITELN; 

WRITE ( ' Save file ? ' ) ; 

READ (answer) ; 

IF (answer = "Y 1 ) OR (ansvjer = 'y 1 ) THEN 
dump; 
END. 



A> 

Text continued from page 292: 

declaration section. Change this 
statement to your specific file name. 
If you're keeping track of several 
NOW accounts, you'll find it more 
convenient to compile separate ver- 
sions of the program for each account 
and maintain each version on a dif- 
ferent disk. The program is set up to 



load the data file automatically when 
the program is run. This poses a 
problem the first time you run it. 
How do you load a file that doesn't 
exist? The best way to handle this 
problem is to first compile a version 
of the program without the 
"read disk" statement in the main- 



line section. Run this version, add 
one item to the file, and do a write to 
disk. Recompile the program with the 

"read disk" statement in the 

mainline section and use that version 
thereafter. This may take a little extra 
effort initially, but it makes the pro- 
gram much more convenient. 
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Go with McGraw-Hill's 

m .r M TAKE ANY 3 BOOKS 
«i;ffl FOR ONLY $1°° EACH 

when you join the 

COMPUTER PROFESSIONALS' 
BOOK CLUB (values up to $75.00) 




THE PASCAL HANDBOOK. By 

Jacques Tiberghien. 471 pp. A sin- 
gle reference manual that tames 
this unruly language. Every feature 
of Pascal isexplained in a brilliantly 
organized format that covers the 
major Pascal dialects, including 
Jensen and Wirth's original defini- 
tion, with the CDC implementation 
. . . the proposed ISO Standard . . , 
UCSD Pascal . . . Pascal 1000 
(HP1000) . . . OMSI Pascal-1 ... and 
Pascal/Z. 

582365-98 $27.50 

(Counts as 2 of your 3 books) 

MICROPROCESSOR APPLICATIONS 
MANUAL. By Motorola Semicon- 
ductor Products, Inc. 720 pp., /'/- 
lus., 8Vz x 11 format. With nuts- 
and-bolts practicality, this manual 
by the Motorola people(whoshould 
know) gives you detailed applica- 
tions information on micro- 
processors. Assumes no prior 
knowledge on your part about 
MPUs. 

435/2788 $42.50 

(Counts as 2 of your 3 books) 




COMPUTER CAPACITY By Melvin J. 
Strauss. 288 pp., tables and 
charts. The key purposeofthebook 
is to provide both senior manage- 
ment and DP practitioners with a 
methodology for identifying and 
quantifying issues of capacity and 
demand within the data center 
without becoming entrapped by 
language problems 
582317-9 $24.95 




ENCYCLOPEDIA OF COMPUTER SCIENCE. Edited 
by Anthony Ralston and C. L. Meek. 1,500 pp., 60 
illus., 100 charts, 7 x 10 format. This first and only 
in-depth coverage of the entire field of computer 
science in a single volume is comprehensive and 
completely up to date. 

769/01XA $60.00 

(counts as 3 of your 3 books) 



BUILD YOUR OWN Z80 COMPUTER. 

By Steve Ciarcia. 330 pp., dia- 
grams, softbound. Written for peo- 
ple who don't need an introductory 
electronics handbook. Its admira- 
bly achieved objective is to present 
a practical, step-by-step analysis 
of digital computer architecture 
and the construction details for a 
complete and functional micro- 
computer. 
109/621 $12.75 

DATA STRUCTURES USING PAS- 
CAL By Aaron M. Tenenbaum and 
Moshe J. Augenstein. 544 pp., il- 
lus. With its emphasis on struc- 
tured design and programming 
techniques, this definitive work 
takes you on a trailblazing journey 
through Pascal. Separate chapters 
aredevoted to the stack, recursion, 
queues and lists, Pascal list pro- 
cessing, trees, graphs and their 
applications. 
582230-X $23.95 

HOW TO BUILD YOUR OWN WORK- 
ING MICROCOMPUTER. By Charles 
K. Adams. 308 pp., 214 illus. and 
tables. Everythingyou need to know 
to build your own microcomputer 
with a handful of chips! The author 
takesyou through the hardware . . . 
assembly and running of the sys- 
tem . . . and details the instruction 
set and mechanics of program- 
ming. 
582267-9 $14.50 

APPLE PASCAL: A Hands-On-Ap- 
proach. By Arthur Luehrmann & 
Herbert Peckham. 426 pp., spiral- 
bound, rinally, a how-to-use- 
PASCAL book for Apple computer 
users that makes a complex lan- 
guage as easy as (forgive us!) 
applesauce. Takes you from "total 
ignorance" all the way up to very 
impressive competence in the use 
of that rather complex language, 
PASCAL. 
491/712 $10.95 



MICROPROCESSORS/MICROCOM- 
PUTERS/SYSTEM DESIGN. By 

Texas Instruments Learning Center 
and the Engineering Staff of Texas 
Instruments, Inc. 634 pp., illus., 
outsized 7 x k x lOY* format. The 
book takes you through the devel- 
opment of memory-to-memory ar- 
chitecture, shows you the compo- 
nents, and details programming 
methods and techniques. 
637/58X $24.50 

minicomputer SYSTEMS: or- 
ganization, Programming, and 
Applications. By Richard H. Eck- 
house, Jr. and L. Robert Morris. 
2nd Ed-., 491 pp., illus. Updated, 
revised, and expanded, this is a 
book for every systems program- 
mer, systems designer, computer 
scientist, and application special- 
ist who wants to know more 
about microcomputer hardware, 
software, and design. 
787/026 $21.95 

AUTOMATIC DATA PROCESSING 
HANDBOOK. Edited by The Diebold 
Group. 976 pp., 269 illus. Written 
by a staff of internationally recog- 
nized authorities on ADP, this com- 
prehensive handbook explains sys- 
tems, programming and the lan- 
guages, communications pro- 
cesses, and the design and instal- 
lation of today's computers. 
168/0758 $49.95 

(Counts as 2 of your 3 books) 

SOFTWARE DEBUGGING FOR MI- 
CROCOMPUTERS. By Robert C. 
Bruce. 351 pp., illus. Takes you 
through the fundamental methods 
for finding errors, glitches, and 
faults in programs . . . goes on to 
techniques for tracking down and 
exterminating program bugs ... 
then combines these techniques 
into a complete debugging plan. 
582075-7 $18.95 



COMPUTER PROFESSIONALS' 
BOOK CLUB 

MEMERSHIP ORDER CARD o 



Please enroll me a: 3 member and send me either the ENCY- 
CIjOPKDIA OF COMPUTER SCIENCE, billing me only $3.0" or 
any 3 other hooks, billing me only $1.00 each, plus local tax, 
postage and handling. If not satisfied, I may return the books 
within in days and my membership will be cancelled. I agree 
to purchase a minimum of four additional books during the 
next 2 years as outlined under the club plan de> ribed in this 
ad. Membership in the club is cancelable by me any time af- 
ter the four book purchase requirement has been fulfilled. 



D Check here Lfvou want ENCYCLOPEDIA OF 

COMPUTER SCIENCE / 769/01 X). 
U Check here if you pr fer three other volumes and 

indicate below by number the hooka you want. 

A few expensive books (noted in the descriptions! 

count as more than one choice 






Orders from outside the U.S. must be prepaid with 
international monev oitiers in U^S. dollars. 



Address /Apt. # . 
City, State, Zip _ 



Corporate Aff liation — 

This order subject to acceptance by McGraw-Hill. All prices 
subject to change without notice. Offer good only to new 
members A postage and handling charge is added to all 
shipments. BVrE p39530 



COMPUTER PROFESSIONALS' 
BOOK CLUB 

MEMERSl IIP ORDER CARD 



Please enroll me as a member and send me either the KN CY- 
CLOPEDIA OK COMPUTER SCIENCE, billing me only S3.00, or 
any 3 other books, billing me only Si. 00 each, plus local tax, 
postage anii nandling. If not satisfied, 1 may return the books 
within 10 days and my membership will be cancelled. 1 agree 
to purchase a minimum of four additional books during the 
next 'I years as outlined under the club plan described in this 
ad. Membership in the club is cancelable by me any time af- 
ter the four book purchase requirement has been fulfilled. 



D Check hem it you want ENCYCLOPEDIA iJF 

COMPUTER SCIENCE (769/01X). 
□ Check here if you prefer three other volumes, and 

indicate below by number the books you want. 

A few expensive hooks (noted in the descriptions) 

count as more than one choice. 








Orders from outside the U.S. must be prepaid with 
international money orders in U.S. dollars. 



Name 



Address /Apt. # 

City, Statu, Zip 

Corporate Affiliation 

This order subject to acceptance by McGraw-Hill. All prices 
subject to change without notice. Offer good only to new 
members. A postage and handling charge is added to all 
shipments. nyrK p39531 
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EXPERIENCE! 




THE DEVIL'S DP DICTIONARY. By 

Stan Kelley-Bootle. 160 pp., 
softbound. This devilishly clever lit- 
tle book is guaranteed to fill anyone 
who has ever slaved over a hot ter- 
minal with savage delight. Some 
500 computer words and terms are 
misdefined, from abacusto your pro- 
gram. 

340/226 $7.50 

MICROCOMPUTER INTERFACING. 

By Bruce Artwick. 352 pp., 117 il- 
lus. In this up-to-date, complete 
design guide you'll find the de- 
tailed descriptions and explana- 
tions necessary to enable you to 
select, build, and interface micro- 
computer systems to virtually all 
applications. Advanced interface 
devices and methods are thor- 
oughly examined and illustrated. 
789/436 $24.95 

personal computing. Hard- 
ware and Software Basics. Elec- 
tronics Book Series. 224 pp., 175 
illus., 8V2 x 11 format. Gives you 
comprehensive guidance to the 
present state of the art in personal 
computers— an overall survey of 
the technology and methods avail- 
able to perform various tasks, facts 
about the work others are doing— 
and just how they are doing it. 
191/514 $24.50 



PROGRAMMING AND INTERFAC- 
ING THE 6502-with Experi- 
ments. By Marvin L. De Jong. 414 
pp., heavily illus., softbound. This 
guide not only teaches you all you 
must know about programming and 
interfacing the b502, but it also 
carries you to a high level of under- 
standing and proficiency quickly 
and painlessly. 
582080-3 $15.95 

Z80 USERS MANUAL. By Joseph 
Carr. 326 pp., with diagrams, 
charts and tables. Takes you 
through every opportunity the ZAP 
can offer. It covers Z80 pin defini- 
tions, CPU control signals, support 
ships, interfacing peripherals, and 
much more. It also includes a 177- 
page Z80 instruction setsoyoucan 
study the instructions on a one- 
by-one basis. 
582336-5 $13.95 

ELECTRONIC GAMES: Design, 

Programming, and Trou- 
bleshooting. By w. H. 

Buchsbaum and R. Mauro. 335 
pp., 338 illus. Information you 
need to design, program, and trou- 
bleshoot electronic games is right 
here in this widely popular hands- 
on guide. 

087/2108 $26.95 

(Counts as 2 of your 3 books) 



• BONUS BOOKS —You will immediately begin to par- 
ticipate in our Bonus Book Plan that allows you savings 
between 70-80% off the publisher's price of many 
books. 



PROGRAMMING LANGUAGES. By 

Allen B. Tucker, Jr. 439 pp., illus. 
Gives you not only the principles of 
design but the applications of six 
major programming languages. 
Shows you their strengths and 
weaknesses in solving various rep- 
resentative "benchmark" prob- 
lems. 

654/1588 $28.50 

(Counts as 2 of your 3 books) 

BIT-SLICE MICROPROCESSOR DE- 
SIGN. By John Mick and Jim Brick. 
398 pp. All in one place — the cru- 
cial information you've been need- 
ing about the 2900 family of bit- 
slice microprocessor components. 
This remarkable "first" designs 
right before your eyes not just one 
but two complete 16-bit machines! 
417/814 $24.00 



Why YOU should join now! 

• BEST BOOKS IN YOUR FIELD -Books are selected from a 
wide range of publishers by expert editors and consultants to 
give you continuing access to the latest books in your field. 

• BIG SAVINGS —Build your library and save money too! We 
guarantee savings of at least 15% off publishers' list prices on 
every book. Usually 20%, 25%, or even higher! 



• CONVENIENCE — 14 times a year you receive the Club Bul- 
letin FREE, fully describing the Main Selection and alternate 
selections, together with a dated reply card. If you want the 
Main Selection, you simply do nothing — it will be shipped 
automatically. If you want an alternate selection — or no book at 
all —you simply indicate it on the regular reply card and return 
it by the date specified. You will have at least 10 days to decide. 
If because of late mail delivery of the Bulletin you should 
receive a book you do not want, just return it at the Club's 
expense. 

As a Club member, you agree only to the purchase of four 
more books over a two-year period. 



Be sure to 
consider these 
important 
titles as well! 



6502 SOFTWARE DESIGN. By L. J. 

Scanlon 

582138-9 $10.50 

THE GIANT HANDBOOK OF COM- 
PUTER PROJECTS. By the Editors of 
73 Magazine 
582012-9 $15.95 

SYNTAX OF PROGRAMMING LAN- 
GUAGES: Theory and Practice. By 

R. C. Backhouse 

582064-18 $25.95 

(Counts as 2 of your 3 books) 

STRUCTURED PROGRAMMING: 

Theory and Practice. By R.C. 
Linger, H.D. Mills, & B.I. Witt 
788/537 $20.95 

THE BYTE BOOK OF PASCAL. Edited 

by B. W. Liffick 

789/6738 $25.00 

(Counts as 2 of your 3 books) 

COMPILER DESIGN AND CON- 
STRUCTION. By A. Pyster 
582026-9 $24.50 

THE Z-80 MICROCOMPUTER 
HANDBOOK. By W. Barden, Jr. 
784/914 $8.95 

COMPUTER PERIPHERALS FOR 
MINICOMPUTERS, MICROPRO- 
CESORS AND PERSONAL COMPUT- 
ERS. By L.C. Hohenstein 
294/518 $19.50 

16-BIT MICROPROCESSOR AR- 
CHITECTURE. ByT. Dollhoff 
582003-X $24.95 

PRINCIPLES OF INTERACTIVE 
COMPUTER GRAPHICS. By W. M. 

Newman & R. Sproull 

463/3878 $28.95 

(Counts as 2 of your 3 books; 



* If you join now for a trial period and agree to purchase 
four more books— at handsome discounts— over the next 
two years. (Publishers' prices shown) 



MAIL THIS COUPON TODAY 



McGraw-Hill Book Clubs 
Computer Professionals' Book Club 
P.O. Box 582, Hightstown, New Jersey 08520 

Please enroll me as a member and send me either the ENCYCLOPE- 
DIA OF COMPUTER SCIENCE, billing me only $3.00, or any three 
other books, billing me only $1.00 each, plus local tax, postage, and 
handling. If not satisfied, I may return the books within 10 days and 
my membership will be canceled. I agree to purchase a minimum of 
four additional Dooks during the next two years as outlined under the 
Club plan described in this ad. Membership in the Club is cancelable 
by me any time after the four-book purchase requirement has been 
fulfilled. 

Check here if you want ENCYCLOPEDIA OF COMPUTER 
SCIENCE (769/01X). 

Checkhere if you prefer threeother volumes, and indicate 
below by number the books you want. 
A few expensive books (noted in the description) count as 
more than one choice. 



□ 
□ 



Name . 



Address/Apt.. 



City /State/Zip 

Corporate Affiliation 

This order subject to acceptance by McGraw-Hill. All prices subject 
to change without notice. Offer good only to new members. A postage 
and handling charge is added to all shipments. 

Orders from outside the U.S. cannot be accepted. 

P39546 



Managing Data 

An interesting aspect of data 
management programs is that, in 
most cases, a number of specific 
descriptors may refer to the same 
item. In the Pascal NOW program, 
five descriptors refer to each item. 
Four are numerical, and the fifth, 
"description," is a string of charac- 
ters. 

Consider these descriptors as hav- 



ing two identities. The first consists of 
belonging to a group of similar 
descriptors (e.g., an item number be- 
longing to the group of all item num- 
bers). Most languages have the capa- 
bility for this type of grouping 
through the use of arrays. Member- 
ship in a group of descriptors refer- 
ring to a specific item, such as a 
check, forms the second identity. 
BASIC and many other languages do 



More Modem. 
LessMoola. 




Our new LEX-11 was designed for 
the professional. Yet its economical 
$175 price tag makes it affordable 
for small businesses and personal 
use, as well. 

The LEX-11 can be operated 
with a home or office terminal to 
communicate with a computer or to 
communicate between computers. 
And it works in geographic areas 
where other modems fall short. 

It has a receive sensitivity of 
—47 dBM (compared to our 
competitor's -45 dBM). It has 
a transmit filter which greatly 
enhances its performance. It 
weighs only 24 ounces. And its 
battery power option enables 
you to use it anywhere. 

If you're looking for a versatile, 
high-performance acoustical 
modem, look into the LEX-1 1 . 



LEX-11 

Acoustically Coupled 
Modem 



For information, mail this coupon 
or call us toll-free at 800-327-8913. 
In Florida, call (305) 792-4400.' 

I 1 

I want to know more about the LEX- 1 1 
Please contact me with details. 

Name 

Title 



Company 

Street 

City 



State/Zip 



L. 



LEXICON 

Corporation of Miami 

1541 N.W. 65th Avenue 

Ft. Lauderdale, FL 33313 
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not have ways to indicate this type of 
grouping. 

In BASIC, you can indicate a gen- 
eral relationship of this sort by con- 
sidering that array members with like 
index numbers refer to the same item. 
To illustrate, assume that the first ele- 
ment in the item-number array and 
that in the date array refer to the 
same check. This sort of grouping is 
an illusion. One realizes this when 
swapping items during a sorting. You 
cannot simply include a line in a 
BASIC program that will swap all the 
descriptors referring to one item with 
all the descriptors referring to an- 
other. 

One way of circumventing this 
problem is to group all the descriptors 
into a long string, then pick out cer- 
tain fields within the string to obtain 
the specific descriptor information. 
This enables the program to reference 
all descriptors that relate to a specific 
item. Unfortunately, the item descrip- 
tors lose their identity as being 
members of the similar descriptors' 
group. BASIC programs using this 
technique become cluttered with 
MID$ statements. 

Enter Pascal 

Pascal has the RECORD data type 
to handle this problem. The easiest 
way to visualize the RECORD data 
type is to consider how most BASIC 
programs store descriptor informa- 
tion on disk. Descriptor information 
for a specific item is stored in a com- 
mon record in the disk file. The com- 
monality is lost when the data is read 
from the disk and the specific descrip- 
tor information is sent to the array. In 
Pascal, it is possible to maintain the 
relationship between descriptors 
through the use of a RECORD data 

type. 

The Pascal NOW program defines 
"item data" as a RECORD that con- 
sists of seven descriptors referring to 
a common item. There are actually 
seven descriptors, rather than the five 
mentioned earlier, because the date is 
broken down into month, day, and 
year. We then define a variable 

"items" as an array of "item data". 

Notice that "items" is not simply 
seven arrays but is an array of 

Text continued on page 318 
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4) 256KB IBM PERSONAL 
COMPUTER MEMORY! 




SINGLE BOARD 256KB IBM PERSONAL 
COMPUTER MEMORY 

Designed Specifically for IBM's PERSONAL COMPUTER is Chrislin 
Industries newest CI-PCM Memory Module. 

FEATURES INCLUDE: 



• On-board parity generator checker 

• Addressable as a contiguous block in 64K byte 
increments through 1 megabyte 

• Access time of 225 NSEC 



• Requires only one I/O expansion slot for 256K bytes 
memory 

• Power requirements are +5V at 1.0A max. 

• Cycle time of 400 NSEC 



SEE YOUR LOCAL COMPUTER STORE FOR DETAILS 

OR CALL US. 

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 

Chrislin Industries, Inc. 

31352 Via Colinas • Westlake Village, CA 91362 • 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 




Circle 59 on inquiry card. 
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Listing 2: The changes needed in order to run Pascal NOW under Pascal/ Z, version 3.0. Substitute listing 2a for all the material 
from TYPE until (but not including) the "initialize" in listing 1. Substitute 2b, 2c, and 2d for equivalent procedures within listing 1 . 

(2a) 

TYPE 

item_data = RECORD 

itero_number : INTEGER; 
month : INTEGER; 
day : INTEGER; 
year : INTEGER; 
amount : REAL; 
description : STRING 30; 
code : INTEGER; 
END; 

$STRING0 = STRING 0; 
$STRING255 = STRING 255; 

VAR command : CHAR; 

code_description : ARRAY [ 1 . .max_codes] OF STRING 15; 

items : ARRAY [1 . .max_i terns] OF item_data; 

item_last : 1 . .max_items; 

data_file : FILE of item_data; 

1 ines_printed : 0..80; 

code_amount : ARRAY [1 . .max_codes] OF REAL; 

entry_year : INTEGER; 

swaped : BOOLEAN; 

answer : CHAR; 

result : INTEGER; 

FUNCTION LENGTH (x:$STRING255) : INTEGER; EXTERNAL; 

(2b) 

PROCEDURE heading; 

{ print heading for new page of item printout } 

VAR count : 0..79; 

BEGIN 

WRITE (' Item Date Amount Description 1 ); 

WRITE (' Code'); 

WRITELN; 

FOR COUNT := 1 TO 79 DO WRITE( f - f ); 

WRITELN; 
END; 

PROCEDURE item_print( count : INTEGER); 

{ print data on one item } 

BEGIN 

WITH items [count] DO 

BEGIN 

WRITE (item_number :5) ; 

WRITE (month: 5 , '/') ; 

IF day < 10 THEN 
WRITE ( f f f day:l) 

ELSE 

WRITE (day: 2) ; 

WRITE ( f / f /year: 2) ; 

WRITE(amount:14:2) ; 

V7RITE( f f /description) ; 

WRITE ( f f f code_descript ion [code] ) ; 

END; 

END ; Listing 2 continued on page 310 
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Computer Exchange 

National Sales Dept. of CUSTOM COMPUTER P 927 



Dept 
P.O. Box 1380, Jacksonville, OR 97530 



Apple II + 

48K or 64K call 

DiskllW/3.3DOS CALL 

Disk 1 1 only CALL 

All 48K's are 1981 models with Apple RAM 

APPLE III 



tcippkz computer 

Sales and Service 



Apple III Profile Hard Disk 



CALL 
CALL, IN STOCK 




HARDWARE Ap P ie m/m+ 

f direct Substitute for Apple Drives 
Micro-Sci A2 is a direct substitute for Apple II 
drives. Save $300 o n a dual disk system. The A2 
does not include DOS software. oawc 

Mlcro-ScI 5" Drives for Apple II 5 Ave 

A2, 143K.5" Drive $395 18% 

A2 Controller Card for A2 Drive $ 85 15% 
A 70, 286K, 5" Drive $ 489 20% 

A 40, 160K.5" Drive $369 18% 

Controller Card for A70 or A40 $ 79 21 % 

$4^ ' 320K RAM substitute for Disk System 
AXLON, 

RAMDISK320K Memory System $1145 20% 



SOFT WARE Apple 1 1 / 1 1 + 



MONITORS: 
NEC 



SANYO: 



12" Color 

12" Green 

9" B&W 
NEW 9" Green 
NEW 12" B&W 
NEW 12" Green 

13" Color 
NEW 13" RGB Color 

12" Green 
boxof 10: 



$359 
$169 
$149 
$159 
$219 
$229 
$399 
I $899 
$119 



24% 



Apple Software: 

Pascal Software 
Apple Fortran 
Apple Pilot 
Apple Plot 
Apple Writer 
DOS 3.3 
DOSToolKit 

Dow Jones News & Quotes 
Dow Jones Portfolio Eval. 
Microcourier 
Broderbund Software 
Payroll 

General Ledger 
Apple Panic 
Many Others 



22% ^Central Point Software: 



31% 
31% 
30% 
30% 
28% 
25% 



$189 
$149 
$119 
$ 49 
$ 59 
$ 49 
$ 59 
$ 69 
$ 45 
$189 

$269 
$349 
$ 21 
CALL 

$ 35 



SAVE 

25% 
25% 
27% 
30% 
21% 
20% 
22% 
28% 
10% 
24% 

30% 
30% 
30% 
CALL 



Copy II Plus 

Will copy most copy protected software 
for your backup in 45 seconds! NEW! 



10% 



$ 



44 
39 
25 



ZENITH 
DISKETTES, 5 
Apple 
Maxell 
Memorex 
80 COLUMN VIDEO CARDS: 
Apple, Smarterm 
Videx Videoterm 
M&R Sup R Term 
ALS: Smarterm 
MISCELLANEOUS: 
Apple: Graphics Tablet 

1 Vr Extended Warranty 
IEEE-488Card 
CCS: 1 Serial Interface 7710A 

Parallel Interface 7720A 
Hayes: Micromodem II 

Smartmodem 
Keyboard Company: Joystick II 

Game Paddle 
Numeric Keypad 
M&R: RF Modulator 
SUP R FAN 
^Microsoft: 

Z80 Softcard 
16K RAM Card 
Mountain: CPS Multifunction Card 

Clock/Calendar 
Orange Micro Grappler 
SSM AIO Serial /Para. Interface 
PT ALS: Smarterm 80 Col Card 
Z-Card (Z-80) 
Addram 16K Card 
Synergizer Package 
PRINTERS: 

Apple, Silentype w/lnterface 

Qurne Letter quality printer 
Sprint 9 45RO 
Sprint 5 45RO 

Technical Hotline (503)772-3803 

(CUSTOMERS ONLY-PLEASE.HAVE INVOICE # OR PACKING SLI P #) 

Wearean authorized dealer and repair center and 
will repair all Apple equipment regardless of where 
you purchased it, in or out of warranty. Normally our 
turn-around time on repairs is 24 hours. Call before 



9 

$ 29 
$199 



30% 
22% 
13% 



$269 
$249 
$319 
$269 

$695 
$175 
$339 
$139 
$ 99 
$299 
$249 
$ 45 
$ 25 
$119 
$ 25 
$ 39 

$279 
$159 
$209 
$239 
$129 
$159 
$269 
$209 
$119 
$549 

$329 

$2295 
$2395 



Epson, MX 80 Graphics Dump 

Hayden, Sargon II (chess) 

Info. Unlim. Easywriter (PRO) 
20%*msoft: 

Electric Duet NEW! $ 25 20% 

ALD System II or III $110 10% 

TransFORTH II or III $110 10% 

Accounting Software $355 66% 

A full professional quality integrated GL, A/R, 
A IP, Payroll package. Hotline support available. 
Send for free sample printouts. Requires ZB0 
and 16K RAM card. 



21% 
33% 
45% 

26% 
18% 
19% 

30 % * Micro Pro 

WordStar 

Super Sort 

Mail Merger 

Data Star 

Spell Star 
Microsoft (on disks): 

A.L.D.S. 

BASIC Compiler 

Cobol 80 

Fortran 80 

Olympic Decathlon 

TASC Compiler 

Typing Tutor II 
Peachtree Software 
Personal Software: 

Desktop Plan II 

Visicalc3,3 

Visiplot 

Visitrend Visiplot 

Visidex 

Visiterm 

Visifile 
Software Publishing: 

PFS Filing/ Data Base 

PFS: Report 



13% 
20% 
25% 
22% 
20% 
26% 
11% 
10% 
17% 
21% 
27% 
25% 

33% 
20% 
13% 
15% 
21% 
20% 
30% 
22% 
20% 
27% 



$239 
$129 
$ 79 
$189 
$159 

$110 
$299 
$559 
$149 
$ 24 
$159 
$ 19 
CALL 

$159 
$159 
$129 
$199 
$159 
$109 
$199 

$ 69 
69 



17% 



20% 
20% 



36% 
36% 
36% 
36% 
36% 

10% 
25% 
25% 
25% 
24% 
22% 
30% 
CALL 

21% 
25% 
28% 
31% 
30% 
27% 
30% 

28% 
28% 

22% 






sending equipment. 



Repair Department 
(503)772-4401 



Stoneware, DB Master (new version) $ 179 

Oregon Order Desk 
(503) 772-3803 



+ STAR INDICATES SPECIAL VALUE 

NO SALES TAX 

For specific software not listed, CALL 

TOLL FREE 

NATIONAL ORDER DESK 



(800)547-1289 



3101-10 Terminal $1295 



m 



HEWLETT 
PACKARD 



SAVE 
$ 1995 27% 



HP-85A Microcomputer with built-in 

printer' and monitor 
HP-l25New! Microcomputer 

64K CPU/Terminal/Keyboard/Monitor $3095 18% 

HP-41CV New! 2.2K Memory Calculator $ 245 25% 
HP-41C Calculator $185 26% 

Memory module for HP41C $ 25 25% 

Call for other HP equipment, software and'accessorieal 



3COLOR PROFESSIONAL PLOTTER V 

Plotter with automatic 3 color. SAVE 
11" wide. For Apple and Visicalc. $795 15% 
Interface to Apple II $ 79 15% 
Vlslcalc/Apple II software, Insoft CALL CALL 
Serial RS 232 I nterface $ 209 15 % 



A 

ATARI' 



ATARr800 16K 
SAVE 30% 



$759 



SAVE 

Atari820 Printer $249 17% 

Atari 810 Disk Drive $425 29% 

Atari 410 Program Recorder $ 59 34% 

Atari 16K RAM Module $ 83 27% 

Atari 850 1 nterface $149 32% 

Atari/ Epson Cable $ 29 22% 

Atari Software CALL CALL 



siNTRTEC 
'N SYSTEMS* 



SUPRBRAIN 

, i While 
They Last 

• Superbrain 64K DD 

Superbrain 64K QD $ 2895 




60% , 



28% 



EPSON 

MX80 $ 495 36% 

MX80F/T $629 20% 

MX1 00 F/Tw/ graphics $779 22% 

MX 80/100 Apple Interface and Cable $ 95 15% 

MX 80 Friction feed adapter $ 59 22% 

MX 80 Graftrax $ 79 20% 

MX 80/100 Atari Cable $ 29 22% 

MX 80/100 TRS 80 Cable $29 22% 



%JM?C1 Microcomputer 



32K Computer PC8001 $989 25% 

286K Total Dual Drive PC8031 $ 989 25% 
32K addon and I/O Unit PC8012 S589 25% 
NEC PC Software CALL CALL 



Corvus 

-yt 5 Meg Hard Disk NEW $2995 21% 

10 Meg Hard Disk $4345 20% 

20 Meg Hard Disk $5245 20% 

Omni-Net CALL CALL 

Constellation CALL CALL 

Mirror CALL CALL 

Other Accessories in stock CALL CALL 



XEROX* 820 System II 

Complete system includes monitor, 
keyboard, CPU and two disk drives 
With 5V4 inch dual drives $ 2495 

With 8 inch dual drives $ 3095 



SAVE 

18% 
19% 



Above prices for mail orders only. Our store showroom is 
126 NE "F" St., Grants Pass, OR. Store prices, which include 
software service, differfrom mailorder prices. No mail order 
sales at store. CALL ORDER DESK. 

ORDERING INFORMATION: 

Minimum order $100. Money Orders, Cashier Checks o r Bank 
Wire welcomed. Visa and MC orders add 3%. Personal or 
company checks are accepted {allow 20 days to clear). Add 
3% for shipping, handling and insurance; UPS ground is 
standard. 6% total for UPS Blue or 10% total for foreign 
orders or US Parcel Post. Include your telephone number. 
No COD's. Prices are subject to change without notice. 
Order desk hours are 8 to 5 PST, 10 to 3 Saturdays. APO is 
sent by US Post. 

REFERENCES: 

Customcomputerhasbeenan Apple dealersince1978. Our 
bank reference is First Interstate Bank (503) 776-5620. We 
belong to theChamberof 
Commerce. (503) 772-6293 



WSA 
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Listing 2 continued: 
(2c) 

PROCEDURE entry; 

{ console entry of check/deposit data } 
VAR ch : CHAR; 
BEGIN 
REPEAT 
WITH items [ item_last] DO 
BEGIN 

description := ' 

WRITELN; 

WRITE (' Item number ? '); 

READLN(item_number) ; 

WRITE ( ' Month ? ') ; 

READ (month) ; 

WRITE ( ' Date ? ') ; 

READ (day) ; 

WRITE ( ' Amount ? ' ) ; 

READ (amount) ; 

WRITELN( f 



WRITE (' Description ? ! ); 

READLN(description) ; 

WHILE LENGTH (description) <> 30 DO 

APPEND (description, ! ! ) ; 
WRITE ( ! Code ? ! ) ; 
READ (code) ; 
year := entry_ year; 
WRITELN; 
END; 

(2d) 

PROCEDURE dump; 

{ write file of item information to disk } 

VAR count : INTEGER; 

BEGIN 

REWRITE (disk_f ile,data_f ile) ; 

FOR count := 1 TO item_last DO 
WRITE ( da ta_f ile, items [count] ) ; 
END; 

PROCEDURE read_disk; 

{ load data from disk to file } 

BEGIN 

WRITELN; 

RESET(disk_file,data_f ile) ; 

item_last := 1; 

REPEAT 

READ (data_f ile, items [ item__last] ) ; 

WRITE ( f . f ) ; 

IF item_last MOD 10 = THEN 
WRITELN; 

item_last := item_last + 1; 
UNTIL items [ item_last -1] . item_number = 0; 

item_last := item_last -1; 

WRITELN; 
END; 

PROCEDURE prog_commands; 

{ console entry of program command } 

BEGIN 

WRITELN; 

WRITE ( ' Command ? ' ) ; Listing 2 continued on page 314 
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Grow 

Or Die. 



You arc what you know. And if you don't know the 
ins and outs of microprocessor software, you aren't 
what you CAN be. We publish plain-talk, easy-to- 
understand books on all aspects of microcomputer 
software— to help you grow! 

If you use or sell microprocessor systems, design with 
microprocessors, or train microcomputer users, you'll 
find our Advanced Technology Books well worth the 
small investment. Fill out the order coupon or call us 
direct at 1707) 422- 1465 and use your credit card. 

NEW! MICROPROCESSOR OPERATING SYSTEMS 

Designed for microprocessor system users and anyone 
who must select, evaluate, or design operating systems 
to support applications software, this book contains 
descriptions of the most important systems currently 
available. Edited by lohn Zarrella. each chapter is 
written by an industry leader involved in the develop- 
ment or implementation of the operating system. This 
wealth of user-oriented technical details makes it easy 
for you to compare systems. 

Contents: ° The BLMX-80 Operating System, by 
Norm Rhodes, o The iRMX 80/88 Operating System, by 
lanice Cleary ° The i RMX 86 Operating System, by 
Bruce Schafer. ° The MP/OS Operating System, by Jim 
Isaak. o The RIO/CP Operating System, by Eric 
Benhamou and Chris Riggins. ° The Rx Operating 
System, by Rex Jackson. ° The UNIX Operating System, 
by Bob Marsh. Grant Munsey. Kip Myers, and Craig 
Forney. ° The VERSAdos Operating System, by Jay 
Glaser. ° The ZRTS Operating System, by Stephen 
Savitzky. 
Cut. #033 /66 pp. Price SI 1.95 



THE MICROPROCESSOR SOFTWARE 
ENGINEERING CONCEPTS SERIES 
These easy-to-read books explain software concepts, 
techniques, and terminology. Concise and up-to-the- 
minute, these books show you how to formulate 
software requirements, evaluate existing systems, and 
design new ones. 

OPERATING SYSTEMS: Concepts and Principles 

Used by Intel. Zilog. and Harris for software training. 
The most important component of system software is the 
operating system. This book provides an introduction 
to current operating systems technology. Operating 
systems concepts, capabilities, and terminology are 
explained. 

Contents: ° Real Time. Multitasking, and Multiuser 
systems. ° The concept of a Process or Task. ° How 
tasks communicate and synchronize. ° Context 
switching, Swapping and Paging. ° Priority scheduling. 
° Memory Management. File Systems and System 
Security 
Cat. #009 152 pp. Price $8.95 

WORD PROCESSING AND TEXT EDITING 

Besides providing an introduction to word processing 
and text editing functions and features, this book offers 
an in-depth treatment of editing, printing and 
programming. Business managers will learn how to 
compare systems and select one which best fits their 
needs. Software and hardware designers will find the 
advanced topics invaluable in designing word 
processing and text-editing systems. 

Contents: ° The office of the future. ° Information 
networks. ° Proportional spacing. ° Daisy wheel, 
thermal, and dot matrix printer selection. ° Justified and 
flushed text. ° Programming word processors. ° CRT 
display techniques 
Cat. # 017 156 pp. Price $8.95 



SYSTEM ARCHITECTURE 

This book presents the fundamental concepts on which 
modern 16- and 32- bit microprocessor architectures are 
based. A boon to anyone who must select or design a 
microprocessor or minicomputer system, the book also 
illustrates the impact of computer architecture on 
software efficiency and reliability. 

Contents: ° Object architecture and capability- 
based addressing. ° Virtual memory, segmentation, and 
paging. ° Data structures and representations. ° Bus 
systems and communication protocols. ° Micropro- 
gramming. ° Addressing modes. ° Software support. 
Cat. #025 240 pp $10.95 

Buy these books at your technical bookstore or local 
computer store— or phone us your Visa /Master Card 
order— or mail this coupon today. Inouire about our 
Quantity pricing. circ | e 2 16 on inquiry card. 
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miCROCOmPUTER 

flppuennons 

Dept B9 P.O. Box E 
Suisun City. CA 94585 
(707)422-1465 

I want to grow with software know-how. 
Please send me: 



QTY TITLE 



UNIT PRICE TOTAL 



MICRO OP SYS 



WORD PROC 



OPER SYS 



SYSTEM ARCH 



$11.95 



$ 8.95 



$ 8.95 



$10.95 



SUBTOTAL 



Calif, residents add b% sales tax 

□ S 1.00/buok -4th class book. 
Add nsi.75/book-UI'S 

□ S9.00/book -Overseas air. 

Payment must accompany order 



TOTAL ENCLOSED: 



□ Please send free brochure. 
Charge my Q MC Q Visa 



Or I'm enclosing a check or money order. 

(Payment must be in U .S. funds drawn on a U .S. Bank.) 
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The Ufe and OBKs 

of Enhancing 

V hi 1 1 KM 

Great Add-Ins and Add-Ons from ASAP 

Turn your IBM Personal Computer into a sophisticated data handler with ASAP. From 
RAM's and ROM's to communications controllers, ASAP has the enchancements to give 
you the computer power you need. 

TeclYlate™ Dynamic 192K/256K RAM — Dynamic random access (user) 
memory available on a single board, saving system expansion space. 

192K bytes S 995.00 256K bytes SI 295.00 

TecMate™ Static RAM/ROM — Use this unit as RAM to develop programs. Then 
use it to read programs from ROM at the same locations 

(unpopulated) S195.00 

TecMate™ E 3 PROM — E 3 PROM can program and read E EPROMs as well as 
conventional Ultraviolet Erasable PROMs (EPROMs). With optional expansion 
cabinet, gang (multiple EPROMs) programming can be performed. S398.00 
TecMate™ Scribe Tender™ — Two serial ports and one parallel port permit 
multiple input/output devices on the IBM Personal Computer, allowing 

single-unit control of several devices $195.00 

TecMate™ Scribe Master™ — Sophisticated, high speed communications 
controller featuring three serial ports with speeds up to 256K Baud, three 

parallel ports and a time-of-day clock $395.00 

TecMate™ Multi-System Printer Sharing Facility — Up to 4 computers can be 

connected to share a single printer or other device S195.00 

TecMate™ Lab Tender™ — Complete 16 channel, 8 bit A/ D and D/ A converters, 
5 timer/counters and three parallel ports are included in this device. 

Complete with software S395.00 

TecMate™ Lab Master™ — 16 channel, 12 bit A/D converter with 300kHz 
conversion rate; 2 channel 12 bit D/A; 3 parallel I/O ports; and 5 
timer/counters are standard. Options include programmable gain; 14 and 16 
bit operation; 40, 100 and 125kHz conversion rates; and expansion up to 
256 channels S995.00 



TecMate™ 488 Interface — This unit can operate as a controller, talker or 

listener to IEEE 488 compatible devices S395.00 

TecMate™ D/A Converter — Four channel, 12 bit D/A converter with a 5 
microsecond conversion rate. Double buffering (all D/A channels change 

simultaneously) of random channel selection included $395.00 

TecMate™ Video Digitizer — Converts the image from any standard video 

camera and allows storage of the image in memory S345.00 

TecMate™ Stepper Motor Controller — A two-axis stepper motor controller 
with 2 parallel ports, and optional opto-isolators for use in robotics, process 

control or experimentation S495.00 

TecMate™ Protozoa — Versatile prototyping board that features a large 
wirewrap area, 50 mil gold fingers, and separate power and ground planes. 
Space provided for rear edge connectors are used on standard IBM Personal 

Computer boards S80.00 

TecMate™ Extender Board — The fused extender card brings all bus signals up 
to the top edge connector, which has connection points for easy attachment 
of an oscilloscope or logic analyzer. It features 50 mil gold fingers for 

positive connections and a wirewrap area for special circuitry S80.00 

TecMate™ Expansion Chassis — A seven-slot expansion cabinet with full bus 
support, heavy duty power supplies, convenience outlets to power printers 
or monitors, and built-in provision for a 5-inch Winchester hard disk 

drive S795.00 

TecMate™ Optional expansion adapters & cables $150.00 

TecMate™ Time Master™ — Includes time-of-day clock, and calendar with 
month, day, year, hours, minutes, seconds, tenths, hundredths and 
thousandths of seconds. Software automatically sets the date in the 
computer each time the unit is powered on. Time also available to any 

applications program. 20-year battery backup included $99.00 

TecMate™ Device Tender™ — A controller for the popular BSR X10™ device 
control module. This unit allows computer-directed remote control of lights 

and other electrical devices $199.00 

TecMate™ Device Master™ — Combines the Device Tender and Time Master 
into a single unit, providing the capability for unattended, time dependent 

control of lights and devices $229.00 

TecMate™ Speech Master™ — The Speech Master has a built-in standard 
vocabulary of 143 words, letters and word sounds. Additional Voice 
Personality Modules can be added to increase the vocabulary. Speech 
Master also permits the creation of speech through phonemes or word 

sounds $395.00 

TecMate™ Winchester Disk and Controller — Expanded disk storage makes 
program execution easier. The Winchester replaces numerous floppy disks 
and provides fast, hands-off operation. 5 megabytes of program and data 
storage are included Call for price. 



WE'LL "DRIVE" 
YOU WILD 

with our variety of 
quality disk drives. 

ASAP carries only the highest quality floppy disk drives, to provide you with years of 
trouble-free service and superior performance. 

Data Trak™ 5 (ANSI 57j" compatibility) Call for price 

Data Trak™B (IBM compatibility) Call for price 

Model 801 (standard floppy) $400.00 

Model 850 $640.00 

Dual Disk Drive Cabinet $225.00 



ASAP also provides a full line of high reliability disk drive 
subsystems* 

HDCB/1-HD — Cabinet with (1) Priam 10 megabyte hard disk drive with Microbyte 

Controller Call for price 

HDCB/1 F+1HD — Cabinet with (1) Qume® DT-8 double-sided double-density drive, and 

(1) Priam 10 megabyte hard disk drive with Microbyte Controller Call for price 

CAB5V — Single cabinet for either Shugart or Qume 5 1 /i", floppy disk drives 

(cabinet only) $ 75.00 

CAB5V/1Q — Single cabinet with (1) Qume® DT-5, double-sided double-density 5'/i" 

floppy disk drive installed $ 425.00 

CABBH — Dual cabinet for 8" floppy disk drives (horizontal mounting) $ 225.00 

CABBV — Cabinet for 8" floppy disk drives (vertical mounting) $ 265.00 

CABBH/V+1S— Dual cabinet with (1) Shugart SA801R installed (horizontal or 

vertical mounting) $ 695.00 

CABBH/V+2S — Dual cabinet with (2) Shugart SA801R's installed (horizontal or 

vertical mounting) $1095.00 

CABBH/V+1Q — Dual cabinet with (1) Qume® DT-8 double-sided double-density drive 

installed (horizontal or vertical mounting) $ 775.00 

CABH/V+2Q — Dual cabinet with (2) Qume® DT-8's double-sided double-density drive 

installed (horizontal or vertical mounting) $1275.00 

X5 — Cabinet for desk top mainframe (small power supply) $ 200.00 

B00D — Cabinet for desk top mainframe (standard power supply) $ 255.00 

*AII cabinets come complete with power supply, fan and internal cables. 
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SYSTEMS WITH SPICE from 
CALIFORNIA COMPUTER SYSTEMS 

FOR APPLE 1 1™ USERS 

Synchronous Serial Interface 

Part Number 7712A Price: $149.00 

Programmable Timer 

Part Number 7440A Price: S 95.00 

Asynchronous Serial Interlace 

Part Number 7710A Price: $139.00 

Calendar/Clock Module 

Part Number 7424 Price: $ 99.00 

3 3 A Digit BCD A-to-0 Converter 

Part Number 7470A Price: $ 95.00 

12K ROM/PROM Module 

Part Number 7114A Price: S 85.00 

Parallel Interface 

Part Number 7720A Price: S125.00 

Arilhmel c Processor 

Part Number 7811A Price: $349.00 

Centronics Printer Interface 

Part Number 7728A Price: S125.00 



FOR S-100 USERS 

32K Static RAM Board 

Part Number 2032C Price: S610.00 

16K Static RAM Board 

Part Number 2116C Price: $290.00 

64K Dynamic RAM Board 

Part Number 2065C , Price: $550.00 

Z-80A CPU Board 

Part Number 2810A Price: $265.00 

Floppy Disk Controller 

Part Number 2422A Price: S365.00 

CP/M™ Version 2.2 Free With Purchase 
S-100 Mainframe 

Part Number 2200A Price: $475.00 

2201A (220VAC) S475.00 

S-100 Motherboard 

Part Number 2501A Price: S150.00 

4-Port Serial I/O Interlace 

Part Number 2710A Price: S245.00 

2-Serial. 2-Parallel I/O Board 

Part Number 2719A Price: $275.00 

4-Port Parallel I/O Board 

Part Number 2720A Price: S195.00 



DISKETTES from ASAP 




Verbatim 






Scotch 3M 




574" DISKETTES 






5V<" DISKETTES 




Part # Sectoring 


Price 


Part # 


Sides/Density Sectoring 


Price 


MD525-01 Soft 


10/S27.50 


744-0 


1/Single Soft 


10/S33.00 


MD525-10 Hard 10 


10/S29.50 


744-10 


1/Single Hard 10 


10/533.00 


MD525-16 Hard 16 


10/S29.50 


744-16 


1/Single Hard 16 


10/S33.00 


8" DISKETTES 




745-0 


2/Double Soft 


10/S59.00 


FD32-1000 Hard 


10/S3500 


745-10 


2/Double Hard 10 


10/S59.00 


FD34-1000 Soft 


10/S35.00 


745-16 


2/Double Hard 16 


10/S59.00 


Memorex 






Maxell 




5'/4" DISKETTES 






5V«" DISKETTES 




Part # Sides/Oensity Sectoring 


Price 


Part # 


Sides/Density Sectoring 


Price 


MEM 3403 1 /Single Hard 10 


10/S25.00 


MD1 


1/Single Soft 


10/S35.00 


MEM 3405 1/Sinqle Hard 16 


10/S25.00 


MD2D 


2/Double Soft 


10/S49.00 






MH1 


1/Single Hard 16 


10/S39.00 


8" DISKETTES 




MH2D 


2/Double Hard 16 


10/S55.00 


Part # ' Sides/Density Sectoring 


Price 




8" DISKETTES 




MEM 3060 1/Single Soft 


10/S35.00 


FD1-128 


1/Single Soft 


10/S45.00 


MEM 3101 2/Single Soft 


10/S45.00 


FH1-32 


1/Single Soft 32 


10/S45.00 


MEM 3090 1/Double Soft 


10/S4500 


FD2-XD 


2/Double Soft 


10/S55.00 


MEM 3102 2/Double Soft 


10/555.00 








Dysan 

$h" DISKETTES 




Elephant Memory Systems 




Part # 


Sides/Density Sectoring 


Price 


Part # Sides/Oensity Sectoring 


Price 


EMS-1 


1/Single Solt 


S25.D0 


D-0130 1/Single Soft 


10/S35.00 




SRW 




D-0226 1/ Double Soft 


10/S40.00 




MEDIA STORAGE CASES 




D-0235 2/Double Soft 


10/S45 00 


Part # 


Size 


Price 


8" DISKETTES 




SRW-5 


5V>" 


S2.50 ea. 


Part # Sides/Density Sectoring 


Price 


SRW-8 


8" 


S3.25 ea. 


D-0506 1/Single Soft 


10/S45.00 








D-0605 2/Double Soft 


10/$65i00 








MICROBYTE ZBOA/ 




MICROBYTE FLOPPY DISK 


1-0 CPU BOARD 




CONTROLLER 




• A complete single board Z80A CPU with 


• DMAto 


within 16 Mbyte of memory 


i 


serial/parallel interface (2) Ser. (3) Parallel 


• State-of-the-art NEC765 LSI Controller 


• Fully compatible with the proposed IEEE 


• IEEE S-100 compatible 




S-100 Bus Standard 




• DMA arbitration allows use of multiple 


• Z80A CPU (4MHz version of the Z80) 


boards within a system 





$329.00 



Assembled & Tested 



Optional Monitor Program S30.00 
*CP/M S150.00 Available (Optional) 

MICROBYTE 64K DYNAMIC 
RAM BOARD 

• Fully S-100 bus compatible (4 MHz) 

• 64Kx 8 bit dynamic RAM 

• Low power: 
+8VDC@ 700 mA 
+16VDC @ 100 mA 
-16VDC @ 25 mA 

• Built-in capacity with LED indicator and 
vector interrupt 

$499.00 Assembled & Tested 



$329 .00 Assembled & Tested 

MICROBYTE 4-PORT 
I/O BOARD 

• Quad RS-232C serial ports. One 20 mA 
current loop port 

• Fully IEEE S-100 Bus compatible 

• Asynchronous Communications with 
ZSOA-DART 1 " or synchronous commu- 
nications with Z80A-SIO/0'" 

• Full set of modem control signals, 
including Rl (Ring Indicator) 

• Easily configurable to any type of terminal 
interface 

2265 00 Assembled & Tested 

Cables Available (Optional) 

*CP/M® Trademark of Digital Research. Inc. 



Printers 

Okidata Dot Matrix Printer 

82A — 80 column printer W/Tractor 

Throughput @ 80 characters per line: 76 lines 

per minute 

Print Speed: 120 CPS 

83A — 136 column printer W/Tractor 

Throughout @ 136 characters per line: 76 lines 

per minute 

Print Speed: 120 CPS 

84A — 136 Column Printer W/Tractor 

Throughput @ 136 characters per line: 114 lines 

per minute 

Print Speed: 200 CPS 

Centronics & RS232C interfaces standard on all 

models 

The Epson MX-80 

80 Column Dot Matrix Printer 
PRINTING CHARACTERISTICS 

Character set: full 90-character ASCII with 

descenders. 

Graphics characters: 64 block characters 

INTERFACES 

Standard: Centronics-style 8-bit parallel 

Optional: Apple, TRS-80, RS232 

NEW 

MX80 FT/Friction Feed 

MX-100/132 Column 

CALL FOR PRICE & DELIVERY 

Apple Parallel Interface: 

AEi-1 W/Cable $69.95 

• Standard Interface 

• Compatible with Epson & Okidata printers 

• On-board firmware (2708) 

• Optional cables: S25 00 

• AEC-2/ Atari to Epson printer 

• TREC-2/TRS-80 to Epson/Okidata printer 

• RSC-1/RS232 (male to male) 

Serial Interface SEI-1 $55.00 

• Asynchronous 300, 1200, 2400 or 9600 BPS 

• Compatible with Epson printers 

• 75 to 9600 BPS 

Manufacturer/Model # Price 

Anacom-150 .• S1095.00 

Anadex-9501 W/2K buffer S1295.00 

Diablo-630R0 S2150.00 

C.ltoh Starwriter45 S1925.00 

Texas lnstruments-810 S1650.00 

Modems 

Manufacturer Model # Price 

Novation CAT S 149.00 

Novation d-CAT S 160.00 

Novation Auto-Cat S 229.00 

DC Hayes Smart Modem S 245.00 

DC Hayes Micro Modem II S 320.00 

(Apple) 

DC Hayes Micro Modem 100 S 335.00 

Lexicon Lex-11 S 139.00 

Livermore UV-Star 20M S 149.00 

UDS UDS 103 S 185.00 

UDS UDS 202 S 245.00 

Monitors 

Manufacturer Model # Price 

Amdek 100/12" B&W S 139.00 

Amdek 100-80 S 169.00 

Amdek 100G/12" Grn. S 169.00 

Amdek Color-1 13" S 375.00 

APF TVM-10/10" B&W S 149.00 

Sanyo DM 5109CX/9" Grn. S 175.00 

Sanyo DM 5012/12" B&W S 270.00 



Sanyo 


DM 5112ex/12* Grn. S 290.00 


Sanyo 


DM C6013/13" Color S 450.00 


Zenith 


ZVM-121/12"Grn. 


S 115.00 


Terminals 






Manufacturer 


Model # 


Price 


Ampex 


Dialogue 80 


S 899.00 


Lear Siegler 


ADM-5 


Call for price 


LearSiegler 


ADM-3A 


Call for price 


Lear Siegler 


ADM-3A+ 


Call for price 


Lear Siegler 


ADM-31 


Call for price 


Lear Siegler 


ADM-32 


Call for price 


Lear Siegler 


ADM-42 


Call for price 


Televideo 


TVI 910 


S 625.00 


Televideo 


TVI 912C 


S 725.00 


Televideo 


TVI 950C 


S 925.00 


Components 




4116s(200nS)/5290-3 





Apple. TRS-80. Heath 8/S16 00 

16-49 S1.85 each 

50-99 S1.75each 

100 up S1.50each 

2114 L-2/200 nS 

Low-Power 1Kx 4 Static RAM 

1-16 S2.80 each 

17-49 S2.70 each 

50-99 S2.60 each 

100 up S2.45 each 

Components 

74LS240 . . . S1.25 each 74LS373 . . . S1.25 each 
74LS241 . . . S1.10 each 74LS374 . . . S1.25 each 
74LS244 . . . S1 25 each 8T245 S1.50 each 

2708/450 nS 

1K x 8 EPROM S3.00 each or 8/S22.00 

2716/5 Volt 

2Kx8EPROM S4.95each 



Support Chips 



8080A-CPU .... S '2.50 Z80A-SIO S22.00 

Z80A-CPU . . . . S 8.95 8255AC5 S 6.95 

Z80A-CTC . . . . S 8.95 8257AC5 $15.00 

Z80A-DART . . . S13.95 



Regulators 



320T5 . 
340T5 . 



. S .80320T12 S .80 

. S .70 340T12 S .75 



1-9 10-24 25 up 

S2.25 S2.15 S2.00 

S3.25 S3.10 S2.90 

S .95 S .85 S .75 



Connectors 

DB25P 
DB25S 
DB25C 

100 Pin IMSAI 

Gold/S-100 Soldertail Connectors 
S2.60 each or 10/52.40 each 

Capacitors 

1 @12 Volt Ceramic 8c each or 100/S7.00 

DIP Sockets — Low Profile 
Tin Soldertail 

Description 1-9 10-49 50-99 100 up 

14 pin tin st S .15 S .13 S .12 S .11 

16pintinst S .16 S .14 S .13 S .12 

18 pin tin st S .19 S .18 S .16 S .14 

20 pin tin st S .25 S .23 S .21 $ .20 

24 pin tin st S .26 S .24 S .22 S .20 

28 pin tin st S .32 S .30 S .29 S .27 



40 pin tin st 



S .42 S .40 S .38 S .34 



ASAP offers a 30-day buyer protection policy: full money-back guarantee if not totally 
satisfied. 

Ordering Information: name, address, phone, ship by: UPS or Mail. Shipping charge: 
add $2.50 up to 1 lb. for UPS blue; add $1.50 for U.S. Mail (U.S. only) ($25.00 minimum 
order). Call for larger shipments. 

Terms: We accept cash, check, money orders, Visa & Master Charge (U.S. Funds only). 
Tax: 6% Calif, res. COD's and terms available on approval (school PO's accepted). 



SMMIII 

computer I 



Toll free outside California: 



(800)421-7701 

computer! ffajTRwi 

prOdUCtS, inc. (714) 891-2663 



1198 E. Willow St., Signal Hill, CA 90806 



Circle 33 on Inquiry card. 
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Main/Frames 



Main/Frames 

j j from 



• 30 Models of Enclosures 

• Assembled and tested 

• Quasi-Coax Motherboards 
> Power Supply 

• Card cage and guides 

• Fan, line, cord, fuse, power 
& reset switches 



8" Floppy Ma in /Frame 



8" Disc Enclosure 



Phase/80 8" Floppy Mainframe 



Phase/80 Desk + Mainframe 

Write or call for our 
brochure which includes our 

application note: 
i "Building Computers — 
A Recipe" 

INrEGMND 

8620 Roosevelt Ave. • Visaiia, CA 93291 
209/733-9288 
: We accept BankAmericard/Visa 
and MasterCharge 



Listing 2 continued: 



READ (command) ; 
CASE command OF 
1 A 1 , f a f : entry ; 



'B' 


r 


■b 1 


: 


balance; 


.p, 


r 


v 


: 


print_all ; 


'R' 


i 


, r , 


: 


remove; 


•s 1 


r 


's' 


: 


date_sort; 


'D' 


f 


'd' 


: 


dump; 


'L' 


f 


•l 1 


: 


read_disk; 



ELSE : 

IF (command = f Q f ) OR (command 

WRITELN( f Leaving Program 1 ) 
ELSE 

WRITELN( f Invalid command ... 
END; 



f q') THEN 
') 



END; 



Listing 3: A sample run of the Pascal NOW program. 

Checkbook program - T.E. Doyle 
Version 1.23 



Want instructions ? y 


— 


Commands — 


A 


Add an item 


R 


Remove an item 


P 


Print all items 


B 


Print balance 


S 


Sort 


by date 


D 


Dump 


to disk 


L 


Load 


from disk 


Q 
Code 


- Quit 


Description 


1 




Balance forward 


2 




Deposit 


3 




NOW interest 


11 




House payment 


12 




Car payment 


13 




Gas & Electric 


14 




Gasoline 


15 




Credit cards 


16 




Auto insurance 


17 




Entertainment 


18 




Telephone 


19 




Auto maint. 


20 




Subscriptions 


21 




Clothing 


22 




Computer parts 


23 




Travel 


24 




Contributions 


25 




Misc. auto 


26 




Investments 


27 




Education 



Listing 3 continued on page 316 
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The NO Compromise on P 3 * S-100 Plug-Ins 

*(Performance, Power, Price) 



THE FIRST DOUBLE MODULE S-100/IEEE-696 

ONE MEGABIT STATIC RAM . . . 

AND FOR LESS THAN 7<P PER BIT** (Regular Price $1295.00) 



TOP BOARD 
SUPPORT LOGIC 
AND 32K x 8 RAM 




BOTTOM BOARD 
96K x 8 RAM 



I/O Port selection independent of Memory address (2 out of 256) 
MWRITE & PHANTOM logic selection 
Error signal on write attempts into write protected areas 
Battery back-up capability 

Low input power requirements: 600Ma. Max. active 8VDC in. 30Ma. 
Avg. battery back-up 

Modular construction — Module can be easily and quickly disas- 
sembled for maintenance (no solder connections between boards) 
Single Bus Connector Interface 
Dimensions — 5.125"H x 10.0"W x 1.25"D 
Weight — 1.5 lbs. 
Comprehensive Users Manual 
On-board Test circuit 
Plus more... 

PART 52748-650-128 (Assembled and Tested) 



128K x 8/64K x 16 organization Inquire about other versions 

2K x 8 150nsec. Max. RAM devices (70, 90 or 120 nsec, optional) 


Pin compatible with Intel 2716 type EPROMS ^Please ship Megaram Boards as described above @ 
Dynamic 16 or 8 bit configuration selection ■ $1024.00 each. **Offer expires April 30, 1982. 
24 bit extended address or 16 bit S-100 Std. [ a CHECK D VISA 0R mastercard 
Physical board address on 16K/8K boundaries 1 

Memory Management functions. (Software or hardware selectable) 1 CARD # EXP - 
Bank select / deselect ^ 1 


bank write protect > o<iK / ibK banks ■ 

Bank readdress > 1 STREET 

Phantom select/override 1 

Wait cycle select/deselect 1 C(TYi state, zip 



IULTI-FUNCTION I/O BOARD Tne nnultiple on-board functions allow for complete software and hardware I/O task(s) control. 

Features: Two independent SYNC/ASYNC serial ports (Software programmable with status read in- 
terface: RS-232-C or current loop — 20 or 60ma — or TTL with handshaking. Dedicated output 
connectors for each port) HOne strobed 8-bit parallel port with handshaking (Software status read) 
■Three 8-bit parallel ports undedicated & user configured (Software programmable for input, output, 
plus input/output/bidirectional with handshaking or combinations thereof. Software status read for 
handshake logic) ■Three independent 16-bit timers (software programmable for 5 operating modes. 
Indiv. clock source input & gate control — int. or ext. Uninterrupted read. Two buffered outputs) 
■ Eight level priority interrupt controller (Software programmable highest interrupt level. 8080/Z80 
auto restart command) HTwo software programmable baud rate generators with crystal controlled 
frequencies ± .01% ■ Large prototyping area with access to regulated +5, +12, — 12VDC. 

Assembled and Tested — P/N 52748-100-101 — $325, Kit P/N 52748-100 — $225, Bare Board P/N 52748-1XX — $85 




PROTOTYPING BOARD 

provides flexibility and saves 
hours of power busing layout 
time. 

Features: Bus-bar power dis- 
tribution HAIIows wire-wrap 
or soldering of sockets and 
discrete components HAc- 
cepts all std. sockets on .30" 
& .60" centers B3 regulators 
( + 5V ±12V) with filter and 
decoupling capacitors ■Ac- 
cepts edge connectors or 
components on .10" centers. 

t includes: 3 regulators w/3 heat-sinks/filter capacitors/2 bus bars and 
anual P/N 52748-400 $49.95 






I/O TECHNOLOGY 



CA residents add 6% tax 
.S. Domestic Price, FOB Factory 



POST OFFICE BOX 2119 

CANYON COUNTRY, CA 91351 

(805) 252-7666 

Circle 424 on inquiry card. 




STATIC RAM BOARD TK QO „ OHC „ „ 

The 32K x 8/16K x 16 
STATIC RAM BOARD 
uses low power and 
its fast device access 
time of 200 nsec 
(max.) allows for op- 
eration @4MHz with- i 
out any wait cycles. 
Features: IEEE-696 
compatibility with 
extended addressing 
■ Memory address 
may start and stop on 
any 4K/2K boundary ■Special Memory Management and Control 
Functions (selectable via output port control word(s): Bank select/ 
deselect 8K/4K, Bank write protect 8K/4K, Bank readdress 
8K/4K ■ Software page select/override ■ Software wait cycle select 
(if slower devices utilized by user) ■ External power source back- 
up capability for Memory Array HLow input power requirements 
(full memory array - 150 MA max. @8VDC IN — support logic-500 
ma typ @8VDC IN) ■Socketed RAMs and support logic IC's for 
easy maintenance ■Comprehensive Manual. 
Assembled and Tested — P/N 52748-500-100 $485, Bare Board 
P/N 52748-5XX $95. 




Listing 3 continued: 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
50 



Water & sewer 

Taxes 

Books 

Food 

Drugs 

Medical service 

Tyme withdrawl 

Misc. insurance 

Dental 

Professional 

Sewing/knitting 

Misc. expenses 



Enter year " 2-digit " for new entries - 81 



Command ? p 



Item Date Amount Description 

1 2/02/81 100.00 Balance from 1980 

Command ? a 
Item number ? 2 
Month ? 3 
Date ? 3 
Amount ? 18.00 



Code 
Balance forvjard 



Description ? Subscription to BYTE 
Code ? 20 



Item 



Date 



Amount 



Description 



Code 
Subscr ipticns 



2 3/03/81 

Correct ? y 
Command ? b 



18.00 Subscription to BYTE 



Category 



Amount 



Balance forward 
Subscriptions 



100.00 
18.00 



Balance 



82.00 



Command ? a 
Item number ? 1 
Month ? 1 
Date ? 1 
Amount ? 12.34 



Description ? Movie tickets 
Code T 17 



Listing 3 continued on page 318 
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NEW RELEASES 
FROM HAYDEN 



SOFTWARE 



BOOKS 



New Atari Version! 

REVERSAL (Spracklen) This version 
of the 200-year-old game Reversi 
features 27 levels of play and high 
resolution color graphics. Written by the 
authors of SARGON II! 
07004, Apple II tape, $29.95 
07012, Atari tape, $29.95 
07009, Apple II Disk, $34.95 

For Orders, Inquiries, 
and Information, Call Toll Free 

HAYDEN HOTLINE 
800-631-0856 

~6RbYnNOWI~~ 

Hayden Book Company, Inc. 

50 Essex St., Rochelle Park, NJ 07662 

Please send me the book(s) checked on 15-day 
FREE examination. At the end of that time, I will 
send payment, plus postage and handling, or 
return the book (s) and owe nothing. On all pre- 
paid, Visa, or Master Card charge orders, pub- 
lisher pays postage and handling - same return 
guarantee. Residents of NJ and CA must add 
sales tax. Offer good in USA only. Name of 
individual ordering must be filled in. Payment 
must accompany orders from PO Boxes. Prices 
subject to change without notice. ALL 
SOFTWARE ORDERS MUST BE PREPAID! 



Books 
D 1050-8 
□ 1051-6 



□ 5162-X 

□ 5534-X 



Software (Enclosed is my check, 
money order, or Visa/ Master Card 
account # ) 
D 07004 D 10409 

□ 07009 □ 11509 

□ 07012 □ 11620 

□ 08809 □ 11720 
D 09903 D 11909 

Master Card or Visa* 



MC Interbank # 
Expiration Date. 

Signature 

Name 

Address 



City /State /Zip 

B 2/82-112 



Now Available 

in 3,3 DOS Version! 

HAYDEN APPLESOFT 

COMPILER (Eiten) This 3.3 DOS 
version features several modifications 
including automatic garbage collection, 
the ability to printout compiler statistics, 
and a revised protection scheme to elim- 
inate the need for hardware. These im- 
provements and more are also included 
in the 3.2 DOS version. 
08809, 3.2 Version, $175.00 
11909, 3.3 Version, $175.00 



ASTEROID BLASTER (Mechner) 
Watch out for deadly asteroids! Destroy 
them before they destroy you! High reso- 
lution graphics make this an exciting 
space adventure! 10409, Apple II 
Disk, $19.95 



KING CRIBBAGE (Rost) A must 

for card game lovers! Match hands 
against a compuer armed with high-reso- 
lution graphics and a superior card 
playing ability. 11509, Apple II Disk, 
$24.95 



TRS-80 GALAXY OF 

GAMES (Dilley, Savolaine, and 
Wilkerson) A real bargain - and ours of 
fun, too! HANGMAN - The most famous 
word game - you'll get hung up on it! 
ONE-ARM BANDIT- A home version of 
the casino slot machine. SKUNK - An 
exciting dice game! You get "skunked" 
when you roll no points! JACKS - A card 
game in which small is great. Trade high 
cards for low ones and win! 
09903, TRS-80 Models I & III, 
$14.95 

Available at your 
local computer storel 



THE BASIC CONVERSIONS 
HANDBOOK FOR APPLE™, 

AND PET™ USERS (Brain Bank) 
A complete guide to converting Apple II 
and PET programs to TRS-80, TRS-80 
and PET to Apple II, and TRS-80 and 
Apple to PET. Equivalent commands are 
listed for TRS-80 BASIC (Model I, Level 
II,) Applesoft BASIC and PET BASIC, as 
well as variations for TRS-80 Model II 
and Apple Integer BASIC. Also describes 
various graphic capabilities. 
5534-X, $7.95 

LIBRARY OF PET 

SUBROUTINES (Hampshire) 
Explains the simplicity of writing a set of 
application programs, given a logical 
framework to build from and a few 
standard subroutines. All subroutines in 
this book are also available on PET disk. 
1050-8, $14.95 (t). All subroutines 
In this book are also available on 
PET disk, 11720, $25.00 (t) 



PET GRAPHICS (Hampshire) 
Instructs the PET user on how to 
program graphic displays with a collection 
of machine language subroutines. The 
subroutines speed up time-consuming 
programs in BASIC and enable the PET 
owner to write more efficient programs. 
1051-6, $16.95 (t). All Subroutines 
available on PET Disk, 
11620, $25.00 (t) 



THE SOFTSIDE SAMPLER: 
TRS-80 ENTERTAINMENT 

PROGRAMS (ed. Witham) A 
sampling of SoftSide Magazine's more 
exciting game programs in TRS-80 
BASIC, a symbol table, sample data, and 
one or more samples. 5162-X, $10.95 



50 Essex Street Rochelle Park, NJ 07662 BOOlf COIfipaiiy, IllC. 
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Listing 3 continued: 

I ten Date 

1 1/01/31 
Correct ? y 
Command ? p 



Amount Description 

12.34 Movie tickets 



Code 
Entertainment 



Item 



Date 



Amount 



Description 



Code 



1 2/02/81 100.00 Balance from 1980 

2 3/03/81 18.00 Subscription to BYTE 
1 1/01/81 12.34 Movie tickets 



Balance forward 
Subscriptions 
Enter tainnent 



Command ? s 
Command ? p 



Item 



Date 



Amount 



Description 



Code 



1 1/01/81 12.34 Movie tickets 

1 2/02/81 100.00 Balance from 1980 

2 3/03/81 18.00 Subscription to BYTE 



Enter tair.ncnt 
Bal a nee f on/a r d 
Subscriptions 



Command ? b 



Category 



Balance 



Amount 



Bal 


ance 


f orv/ard 


100 


.00 


Ent 


crta 


i nn e n t 


12, 


.34 


Sub 


scr i 


ptions 


18 


.00 



69.66 



Command 



v^ Invalid command 



Command ? q Leaving Program 
Save file ? y 



Text continued from page 306: 

records, with each element consisting 
of seven items. This concept is similar 
to multidimensional arrays. There's a 
major limitation to BASIC multidi- 
mensional arrays that would preclude 
their use in this application: they 
must have all elements of the same 
type. Integers, reals, and strings can- 



not be grouped into one array in 
BASIC. 

Another advantage over multidi- 
mensional arrays is how elements are 
referenced. If you want to reference 
all the descriptors for a specific item, 
indicate "items[index]". To reference 
a specific descriptor of the item (e.g., 



the item's dollar amount), indicate 
"items[index]. amount". You are thus 
able to reference all descriptors of a 
specific item as a group or to access a 
single descriptor. Pascal also allows 
use of long variable names, so state- 
ment meanings are usually apparent. 
It's fairly clear, for instance, that 
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YOUR COMPUTER HEADQUARTERS 



BUSINESSMAN'S SPECIAL 

- Apple II plus 48K 

• Apple Disc Orive II w/intertace DOS 3 3f 

■ 12" High Resolution Green Monitor i 

■ Visicalc 3 3 Software 

s 2039 00 



THE HOME ACCOUNTANT PACKAGE" 

• Apple II plus 48K 

» Apple II Disc Drive with DOS 3 3 

■ 12" High Resolution 

Monitor Green 

• The Home Accountant 

s ig4 goo 



popple 1 



PREPARE NOW FOR THE TAX BITE! 

• Apple II plus 48K 

• Apple II Disc w/interface DOS 3.3 

• 12" High Resolution Monitor 

■ Howard Tax Preparer 1982 

s 20otr 



ffcippkz* 

FAMILY 
SYSTEM 

Only 
s 2 100 00 



WORD PROCESSOR SYSTEM 

• Apple II plus 48K 

• Apple Disc Orive II with DOS 3 3 

• 12" High Resolution Monitor 

• IUS Orig. Easywriter 

• OKIOATA Microline 80 Printer 
■ TYMAC Cable w/intertace 

s 2459 00 



(topple* 

THE TELE COMMUNICATION SYSTEM" 

• Apple II plus 48K 

i Apple II Disc Drive with DOS 3 3 

• 12" High Resolution Monitor Green 

• DC Hayes Micromodem II 

The Source" Tele Communications/ 

s 2259 00 



ACCESSORIES FOR APPLE 

VIDEXVideoterm-80Col »279 M 

VIDEX Keyboard Enhancer Rev. 7 »109 M 

DC Hayes Micromodem II »298°° 

Microsoft Z-80 CP/M Card »289°° 

Microsoft 16K Ram Card »159" 

Saturn 32K Ram Card ^OO 00 

VC Expand for Saturn Card *85 00 

Mountain CPS Multifunction Card M89 00 

Mountain Clock »239" 

ABT Keypad M09" 

Apple Language System with Pascal '405 00 

Apple High Speed Serial Interface M58" 

Dan Paymar Lower Case Chip »39" 

WORD PROCESSORS FOR APPLE 

IUS - Pro Easywriter »200°° 

Orig. Easywriter '79" 

IUS • Datadex Apple Pie (word Proc. 40 Col) MOO 00 

LJK Letter Perfect M29" 

Supertext II M29" 

Superscribe II . . *104" 

Executive Secretary »200°° 

Magic Window '85 00 

GAME & HOBBY SOFTWARE FOR APPLE 



SOFTWARE FOR APPLE 



MICROSOFT 

Fortran 80 s 154 50 

A.L.D.S S 99 BS 

Basic Compiler s 295 00 

TASC Compiler s 149" 

Cobol-80 s 595 00 

Context Connector s 145 00 

MICRO PRO 

Wordstar 3.0 s 269 9s 

Spell Star s 170 50 

Mail Merge s 95 00 

Super Sort-1 s 139 00 



SOFTWARE 

Microlab 

Data Factory s 120 00 

Invoice Factory S 159 BS 

HOWARD SOFTWARE 

Tax Preparer New 1982 . s 120 50 
Real Estate Analyzer . . . s 129 0s 

PERSONAL SOFTWARE 

Visicalc3.3 s 159" 

Visiplot s 149" 



Visidex S 159 BS 

Visitrend/Visiplot s 215 00 

Visiterm s 120 00 

Visifile.: s 199" 

Desktop Plan II . s 159" 

The Source s 90 00 

STONEWARE 

DB Master Vers. 3 s i79" 

Utility Pack I s 90 00 

Z-Term(CP/M) s 80 00 

ASC II Express 3.3 8 55 00 

Brodebund Payroll 8 300 00 



Temple of Asphai s 34* 

Hellf ire Warrior 5 34" 

Rescue at Rigel 5 34 M 

Crush, Crumple & Chomp'25 00 

Jabber Talky 5 26°\ 

Major League Baseball . . 26" 

Alien Rain 5 21 90 

Apple Panic '26 00 

Snoggle (joystick) *2B°° 

Space Quarks s 26°° 

Genetic Drift s 26°° 

Red Alert 5 26°° 

Ultima s 34" 

Star Thief s 26°° 

Bug Attack »26°° 

Sargonll ^I 00 

Pool 1.5 s 30°° 

Shuffle Board s 26°° 

Trick Shot KiS 00 

Dog Fight ^S 00 

Olympic Decathlon '28 00 



ABM , 22 0C 

Robot War '2B 00 

Castle Wolfenstein ^B 00 

Zork »36°° 

Falcons 5 28°° 

Beer Run *31 00 

Outpost '26 00 

Raster Blaster VB 00 

Space Eggs s 28°° 

Gorgon '35 00 

Cops and Robbers ^I 00 

Tigers in the Snow s 35°° 

The Battle of Shiloh '35 00 

The Shattered Alliance . . s 50°° 

Computer Baseball *35 00 

Computer Quarterback . . '35 00 

Phantoms Five ^B 00 

Sneakers '2B 00 

TG Joystick »49" 

TG Game Paddles *34°° 

Three Mile Island. ..... . l ZB°° 



EDUCATIONAL FOR APPLE 

Edu-Ware Math/Fractions »34" 

Math/Decimals '34" 

Arithmetic Skills '43 00 

Algebra I »34" 

Compuspell System '28" 

Data Disc Lev. 4-5-6-7-8 (Requires System) . . . ea. 8 18 00 

CMA Teacher Plus '44" 

CMA Teacher Plus Pack '65 00 



^ 



Z commodore 



COMMODORE PERSONAL COMPUTER 

VIC 20 (5K) w/RF Modulator (Expands up to 32K1 '262" 
DATA TAPE RECORDER (f/Cassette Programs) . .'69" 

VIC 1210 3K Memory Expands 8 39" 

VIC 11108K Memory Expands s 59" 

VIC 1906 Super Alien (Cartridge, 

Plugs Directly into VIC 20 Computer) 8 27" 

VIC 1907 Jupiter Lander (Cartridge, 

Plugs Directly into VIC 20 Computer) 8 27" 

VT 106A Recreational Program A Consisting of A 6 
Pack of (Cassettes) (1) Biorythe'm (2) Car Chase (3) 
Black Jack (4) Space Game (5) Math (6) Slither . . . s 58" 
VT 107 Cassette Six Pack (1) Personal Filing System 1 
(2)PFS 2 (3) VIC Typing Tutor (4) Expense Calendar (5) 

Mortgage & Loan (6) Home Inventory s 58" 

"Introduction To Basic & Computers" (Book) s 22 00 

2 Atari Joysticks (for Games Requiring Them) . . . s 19 50 
Bizcomp Modem for VIC 20 s 149" 



Texas Instruments 

LoNew!99/4A Computer 



f^ HEWLETT 
mL'HM PACKARD 




ATARI 




BOO with 18K 
S7496O 

810 

Disc Drive 

s 449" 



Orig. 950.00 Now $369*5 

Disc Drive Control 224.95 

Disc Memory Drive 349.95 

Solid State Printer 295.00 

RF Modulator 39.95 



S 64 95 



The HP-85 



powerful 



Tl 59 Programmable 169.95 

Tl 58C Programmable 74.95 

PC 100C Printer for 58/59 . . . 149.95 



Solid State Speech Synthesizer! 19.50 
Telephone Coupler (modern) . .174.50 
RS-232 Accessories Interface . 172.50 
Memory Expansion by 32- K . . .295.00 
10" Color Monlt or 324.50 



A limit k-v» k-arn in£ i-m 

HOW 

IN STOCK 

Tl 



nmcirt lir children 



£ 



# 



...ln«l Ii-mix Insmmxiils H . .._,/ 



Basic language computer, 
complete with keyboard, 
CRT display, printer and 
tape drive all In one 20 
pound unit. 16K RAM, ex- 
pandable to 32K. 

Only 8 2495 00 

HP-125 CPU Terminal 
Reg.3,750 Our Prlce 8 2,995 

7225B Graphics Plotter 

OPT. 002 Reg. 2.450 ..'1939 

82901 M 5% " Dual Master 
1 Flex. Disc Drive 

Reg. 2,500 s 1939 

2631 B Impact Printer 

OPT. 885 Reg. 3,950 

Our Special Price . . . . s 2,500 

Limited Quantities 



ATARI 410 
PROGRAMMABLE RECORDER 

OUME SPRINT 

NEC Spinwriter 3500 Series . CALL 

CENTRONICS 739 . . s 699.00 

DIABLOXEROX 

630 (RS-232) Daisywheel prntr s 2399 

Forms Tractor Bi Direct s 250 

SANYO MONITORS 

VM-45099" B&W 169.95 

DM-5112CX 12" Green . .269.95 
DMC-6013 13" Color. . . .449.95 

82A OKJDATA 

Graphics, 120 CPS, Bidirec- 
tional, Friction and Pin Feed, 

80/132 Columns 519.95 

83A 

Graphics, 120 CPS, Bidirec- 
tional, Friction and Tractor, 136 
Col., Takes 15" paper. . .795.00 
Tractor Feed Optional . . .55.00 
EPSON PRINTERS 

MX-80, MX-B0FT, MX-100FT 
CALL FOR LOW PRICES 



OPEN SUNDAYS 

CORPORATE ACCOUNTS WELCOME 




67 West 47th Street, New York, N.Y. 10036 

115 West 45th Street, New York, N.Y. 10036 

MAIL ORDER ADDRESS: 36 E. 19th St. New York, N.Y. 10003 




(212)260-4410 

TOLL FREE OUT OF STATE 

800-221-7774 
800-221-5858 
800-223-5661 



Items on sale for limited time only, and are subject to limited availability. Not responsible for typographical errors. This ad supersedes ail other ads 
prior to Feb. '82. All orders subject to verification and acceptance. Minimum shipping and handling S4.95. 



Circle 1 on inquiry card. 
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#22 SOFTWARE 



ULTIMATE SOFTWARE PLAN 



We'll match any advertised price on any 
item that we carry. And if you find a lower 
price on what you bought within 30 days of 
buying it, just show us the ad and we'll 
refund the difference. 
It's that simple. 



MANUAL 



r 



ARTIFICIAL INTELLIGENCE 

Medical(PAS-3) $849/$40 

Dental (PAS-3) $849/$40 

ASYST DESIGN 

Prof Time Accounting .. $549/$40 
General Subroutine. . .$269/$40 
Application Utilities... $439/$40 
COMPLETE BUS. SYSTEMS 

Creator ,$269/$25 

Reporter $169/$20 

Both $399/$45 

COMPUTER CONTROL 

Fabs(B-tree) $159/$20 

UltraSort II $159/$25 

COMPUTER PATHWAYS 

Pearl (level 1) $ 99/S25 

Pearl (level 2) $299/$40 

Pearl (level 3) $549/$50 

DIGITAL RESEARCH 
CP/M 2.2 

NorthStar $149/$25 

TRS-80 Model II (P+T) $159/$35 

Micropolis $169/$25 

Cromemco $189/$25 

PL/l-80 $459/$35 

BT-80 $179/$30 

Mac. - ■$ 85/S15 

Sid $ 65/S15 

Z-Sid $ 90/$15 

Tex $ 90/S15 

DeSpool $ 50/$10 

CB-80 $459/$35 

CBasic-2 $ 98/S20 

D.M.A. 

Ascom $149/$15 

Formula $539/$45 

GRAHAM-DORIAN 

General Ledger $729/$40 

Acct Receivable $729/$40 

Acct Payable $729/$40 

Job Costing $729/$40 

Payroll II $729/$40 

Inventory II $729/$40 

Payroll $493/$40 

Inventory $493/$40 

Cash Register $493/$40 

gartmentMgt $« 3*4 

MICRO-AP 

S-Basic S269/S25 

• Selector IV $295/535 

• Selector V $495/$50 

MICRO DATA BASE SYSTEMS 

HDBS $269/$35 

MDBS $795/$40 

DRS or QRS or RTL . $269/$10 

MDBSPKG $1295/$60 

MICROPRO® 

WordStar $319/$60 

Customization Notes. .?429/$na 

Mail-Merge $109/$25 

WordStar/Mail-Merge . $419/$85 

DataStar $249/$60 

WordMaster $119/$40 

SuperSort I. , $199/$40 

Spell Star $175/$40 

CalcStar $259/$na 

MICROSOFT 

Basic-80.. $298 

Basic Compiler $329 

Fortran-80 $349 

Cobol-80 $629 

M-Sort $ 1 24 

Macro-80 $144 

\S Macro-86 $259 

Edit-80 $ 84 

MuSimp/MuMath $224 

MuLisp-80 $174 

^MultiPlan Call 

s Manager Series Call 



Combine our price protection with the 
availability of full professional support and 
our automatic updateservice and you have 
the Ultimate Software Plan. 

It's a convenient, uncomplicated, logical 
way to get your software. 

\S (New items or new prices] 

CP/M users: 

specify disk systems and formats. Most formats available. 

WHITESMITHS 

"C" Compiler $600/$30 

Pascal (incl "C") $850/$45 



MICROTAX 

Individual $250/na 

Professional $ 1 000/na 

Partnership $750/na 

Package $ 1 500/na 

ORGANIC SOFTWARE 

TextWriterlll $111/$25 

DateBookll $269/$25 

Milestone $269/$30 

OSBORNE 

General Ledger $ 59/$20 

Acct Rec/Acct Pay. . . $ 59/$ 20 

Payroll w/Cost $ 59/$20 

All 3 $129/$60 

All 3 + CBASIC-2 $199/$75 

Enhanced Osborne. . . .$269/$60 
With "C" Basic $349/$75 

PEACHTREE® 

General Ledger $399/$40 

Acct Receivable $399/$40 

Acct Payable $399/$40 

Payroll $399/$40 

Inventory $399/$40 

Surveyor $399/$40 

Property Mgt $799/$40 

CPA Client Write-up . . $799/$40 

• Order entry (Cobol). . . . $900 
•• Mlg Address $349 

P5 Version Add $129 

SOFTWARE WORKS 

Adapt(CDOStoCP/M).$ 69/$na 
Ratfor $ 86/$na 

SOHO GROUP 

MatchMaker ..$ 97/$20 

Worksheet $177/$20 

STRUCTURED SYSTEMS 

GL or AR or AP or Pay Call 
Inventory Control, . ..Call 

Analyst Call 

Letteright Call 

QSort Call 

NAD Call 

Order Entry Call 

SUPERSOFT 

Diagnostic I $ 49/$20 

Diagnostic II $ 84/$20 

Disk Doctor $ '84/$20 

Forth (8080 orZ80). . . $149/$30 

Fortran $219/$30 

Fortran w/Ratf or $289/$35 

C Compiler $174/$20 

Star Edit $189/$30 

Other less 10% 

GL or AR or AP or Pay $ 79/$25 

All 4 $269/$99 

Compiled each $ 99/$25 

Inventory $ 99/$25 

UNICORN 

Mince $l49/$25 

Scribble $149/$25 

Both $249/$50 

"PASCAL" 

^ Pascal/MT+ Pkg $429/$30 

ss Compiler $315 

»^Sp Prog $175 

Pascal/Z $349/$30 

Pascal/UCSD 4.0 $429/$50 

• Pascal/M $355/$20 

"DATA BASE" 

FMS-80 .$649/$45 

dBASEII $595/$50 

Condor 1 1 $899/$50 

Access 80 Level 1 $249 

Access 80 Level 2 $429 

Access 80 Level 3 $679 

Optimum $749/$50 



WORD PROCESSING" 

s Corrector $109/$na 

WordSearch $ 1 79/$50 

SpellGuard. $229/$25 

VTS/80. $259/$65 

Magic Wand $289/$45 

Spell Binder $349/$45 

Select $495/$na 

OTHER GOODIES " 

Forecaster $199/$na 

Micro Plan $419/$na 

Plan 80 $269/$30 

SuperCalc $269/$na 

Target $189/$30 

^BSTAM $149/$na 

^BSTMS $149/$na 

Tiny"C" $ 89/$50 

Tiny "C" Compiler $229/$50 

Nevada Cobol $ 1 29/$25 

MicroStat $224/$25 

^Vedit. $130/$15 

MiniModel $449/$50 

StatPak .$449/$40 

Micro B + .$229/$20 

Raid $224/$35 

String 80 $ 84/$20 

String/80 (source) $279/$ na 

ISIS CP/M Utility $199/$50 

Lynx $199/$20 



INFO UNLIMITED 

EasyWriter $199 

Datadex $249 

EasyMailer $128 

Other less 15% 

MICROSOFT 

Softcard (Z-80 CP/M) .$298 

Fortran $179 

Cobol $499 

Tasc $139 

MICROPRO 

Wordstar $269 

MailMerge $ 99 

Wordstar/MailMerge . $349 

SuperSort I $159 

Spellstar $129 

PERSONAL SOFTWARE 

Visicalc3.3 $159 

Desktop/Plan II $159 

Visiterm $129 

Visidex $159 

Visiplot $149 

Visitrend/Visiplot $229 

Vi {file $199 

PEACHTREE® 

General Ledger $224/$40 

Acct Receivable $224/$40 

Acct Payable $224/$40 

Payroll $224/$40 

Inventory $224/$40 

"OTHER GOODIES" 

dBASE II $595/$50 

VU#3R 

(usew/Visicalc) $ 79 

Context Connector 

(usew/Visicalc) $129 

Micro Courier $219 

TCS Apple 

(complete business) . $269/$99 

Super-Text II $127 

Data Factory $134 

DB Master $184 

Charles Man n less 1 5% 

STC less 1 5% 



ORDERS ONLY-CALL TOLL FREE VISA • MASTERCHARGE 

1-800-854-2003 ext. 823 • Calif. 1-800-522-1500 ext. 823 

Overseas— add $10 plus additional postage • Add $2.50 postage and handling per each item • California 

residents add 6% sales tax • Allow 2 weeks on checks. CO. D. ok • Prices subject to change without notice. 

All items subject to availability • ® — Mfgs. Trademark. 

THE DISCOUNT SOFTWARE GROUP 

6520 Selma Ave. Suite 309- Los Angeles, Ca. 90028 • (213)837-5141 

Int'l TELEX 499-0446 DISCSOFT LSA . USA TELEX 194-634 (Attn: 499-0446) 
TWX 910-321-3597 (Attn: 499-0446) 



"items[index].year" refers to the year 
for the specific item. 

Program Operation 

There are a few differences in oper- 
ation between the Pascal/Z and Pas- 
cal/MT + programs. Pascal/MT + 
version 5.2 offers the choice of BCD 
or floating-point format for real num- 
bers. For this program, I used BCD 
numbers. Pascal/Z version 3.0 offers 
only floating-point format; therefore, 
an error of a penny or two will show 
up occasionally. Input of data from 
the keyboard is a little different in 
Pascal than in BASIC. If there's a 
variable with the type CHAR, it can 
hold a single character. A READ 
statement awaiting this variable will 
be satisfied when a single character is 
typed in. Pascal/MT+ does not re- 
quire a carriage return to indicate that 
the character has been typed. So, 
when a key is pressed for a single- 
character command, the program will 
process the command immediately. 
Keyboard input in Pascal/Z is han- 
dled like keyboard input in BASIC. 
After you enter a single-character 
command, the program will wait for 
a carriage return. This variation has 
an interesting effect when entering the 
item description (a string with a max- 
imum length of 30 characters). 

In both versions of the program, 
typing- a carriage return will ter- 
minate this string. In the 
Pascal/MT+ version, if the descrip- 
tion is greater than 30 characters, the 
program will terminate the string 
when the 30th character is entered 
and then go on. In the Pascal/Z ver- 
sion, the string input is not processed 
until the carriage return is pressed. If 
the string entered is over 30 charac- 
ters, Pascal/Z detects an error and 
abruptly terminates the program. 

Observations: Basic vs. Pascal 

One of the first things the BASIC 
user notices when using Pascal or 
other compiled languages is that com- 
piling takes time. For example, when 
using Pascal /Z, the program must be 
compiled, assembled, and linked. For 
the Pascal NOW program, this pro- 
cess takes almost 8 minutes. When us- 
ing Pascal/MT + , the program must 
be compiled and linked, a process 



320 February 1982 © BYTE Publications Inc 



Circle 109 on inquiry card. 



Ibdox executives 
push buttons, too. 




Learn about your evolving office at 




THE THIRD ANNUAL 



AUTOMATION 



Moscone Center • San Francisco • April 5-7, 1982 



Everyone is affected by office automa- 
tion. Directly or indirectly The dramatic 
changes it carries with it touch all our lives. 
For some of us, how we manage these 
changes may even shape our professional 
futures. 

That's why we urge you to attend the 
one conference that can provide you with 
the latest information about and insights 
into this exciting-but-sometimes-scary 
concept. We'll accomplish this through a 



program of technical sessions spotlighting 
featured speakers. Through a series of 
innovative industry-related workshops. 
Through an exhibit floor packed with dis- 
plays by some 200 companies. 

If you're uncertain about any aspect of 
office automation, don't push the panic 
button! Instead, fill out and mail this coupon. 
Learn in more detail about the conference 
whose theme focuses on " The Human 
Connection:' On you. 



Sponsored by the American Federation of Information Processing Societies, Inc. 



NAME_ 



_TITLE_ 



COMPANY. 
ADDRESS_ 




Mail to: 

AFIPS 

19820AC 

P.O. Box 9659 

Arlington, VA. 22209 



CITY. 



_STATE_ 



_ZIP_ 



'THE INTERNATIONAL CONFERENCE FOR DECISION MAKERS" 



Circle 71 on inquiry card. 



We will meet or 
beat any price 
in the U.S.A. on 




MICROCOMPUTERS 

In fact, no matter what price 

you see advertised by Micro 
Management, Perry Oil, Pan 
American, or any authorized 
Radio Shack dealer for TRS- 
80 Computers with pure fac- 
tory installed memory and 
full warranty, we'll beat it! 



ATARI 

MICROCOMPUTERS 




We have consistently offered 
the complete TRS-80, ATARI, 
EPSON, APPLE, and MAXELL 
lines at the best prices in the 
U.S.A. And we offer the best 
delivery from the largest 
inventory in the Northeast. 
If you're looking for the best 
prices in the U.S.A., check 
the others but call Computer 
Discount of America. 

TRS-80 and Radio Shack are trademarks of Tandy Co 



CALL TOLL FREE: 
800-526-5313 



Computer 



of America 



COMPUTER DISCOUNT OF AMERICA. INC. 
15 Marshall Hill Road, West Milford Mall 
West Milford. New Jersey 07480-2198 
In New Jersey Call 201-728-8080 



that requires nearly 4 minutes. Both 
times are for a Z80-based system 
operating at 4 MHz. 

In seven years of teaching com- 
puter programming, I've noticed a 
definite improvement in the quality 
of programs written by people using 
compiled languages. When working 
with BASIC, it's very tempting to 
write programs using the cut-and-try 
technique: if a program doesn't work, 
throw in a few GOTO statements to 
patch it up, then try it again. BASIC 



program changes can be incorporated 
and evaluated very quickly. This 
characteristic almost encourages an 
inelegant technique. 

With a compiled language like 
Pascal, you're more apt to think 
through a problem because of the 
relatively long time required to incor- 
porate changes. The available ver- 
sions of Pascal are evolving, so I'd en- 
courage you to make a very careful 
comparison of each version's features 
before making a selection. ■ 



Pascal Standards 



One of the problems plaguing 
BASIC is the lack of a standard. Pascal 
has a slightly different problem—it has 
several standards. At present, there ap- 
pear to be three main "standards' for 
Pascal: the Jensen and Wirth standard, 
the UCSD standard, and the ISO stan- 
dard. Some of the differences among 
these are very subtle, but other dif- 
ferences can hamper program 
transport between systems. I won't at- 
tempt to say which of these standards 
is "The Standard," but I will offer 
observations on the differences be- 
tween some versions of Pascal. 

While this program was being writ- 
ten, I had access to three versions of 
Pascal: Pascal/ MT + , version 5.2, 
Pascal/ Z, version 3.0, and UCSD 
Pascal, version 1.0 (pseudocode). The 
first two compilers are native code 
compilers, compiling the Pascal source 
code directly to 8080/Z80 machine 
code. The UCSD version is a pseudo- 
code (p-code) compiler, compiling the 
Pascal source to an intermediate code 
(p-code) which is then interpreted. I 
ran a prime number program under all 
three versions as a benchmark and 
measured execution times. Because the 
p-code version took almost five times 
as long as the native code versions, I 
only wrote versions of the program in 
Pascal/ MT-\- and Pascal/ Z. 

The main difference between 
Pascal/ MT-\- and Pascal/ Z lies in how 
they handle character strings. Jensen 
and Wirth define strings in a very 
limited sense and do not define any 



string functions or procedures. UCSD 
Pascal has set a de facto standard for 
strings, and Pascal/ MT-\- has incor- 
porated these UCSD string functions 
and procedures into its version of 
Pascal. Pascal/Z defines its own string 
functions and procedures, which are 
not directly compatible with those of 
UCSD Pascal. 

Disk input/ output (I/O) is another 
area where Pascal/ MT-\- and Pascal/Z 
differ. Pascal/ MT-\- has incorporated 
full file buffer\, GET, and PUT I/O 
and has kept its file I/O as close as 
possible to ISO and Jensen and Wirth 
standards. Pascal/Z has not imple- 
mented standard file buffer] , GET, or 
PUT I/O, and as a result, the proce- 
dures that read and write to external 
files are a bit different. When printing 
real numbers, the field width specifica- 
tion for Pascal/Z did not work prop- 
erly. Consequently, the sections of the 
program that print headings and real 
numbers were modified. By the time 
this article is published, the problem 
should be remedied. 

The CASE statement, as defined by 
Jensen and Wirth, does not allow for 
exceptions. Both versions of Pascal in- 
corporate extensions to handle excep- 
tions. Pascal/ MI+ uses the statement 
ELSE as it is used in IF-THEN-ELSE 
statements to identify the exceptions. 
Pascal/Z uses ELSE: to identify excep- 
tions. It considers the ELSE as another 
case and, as a result, follows it with a 
colon. 
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COfTPUTER DEVICES 



AVAILABLE NOW ... SYSTEM 2800 FROM SYSTEMS GROUP 

FEATURES 

• IEEE S-100 Bus Compatible Systems, Z80A • Table Top or Rack Mountable 

Based • Two Switched AC Outlets on Rear Panel 

• Two 8-Inch Drives: Single or Double Sided . Qne Year Warrant on Emire s tem 
Double Density Floppy Disk Drives or 10MB 
Winchester Hard Disk Drive 2812 CP/M, 2 Single Sided Floppies $3775.00 

• 20MB Winchester and Tape Backup 2814 CP/M, 2 Double Sided Floppies 4425.00 

o c, * cu- ,^ at a km .u u 281 9 CP/M, 1 10 MB Winchester & 

!-£»- |g» • ; * 8 - Slot Shielded and Terminated Motherboard { Doub , e sjded Roppy 66?5 ^ 

S3 o ^Hl^^™ • System Software Selection includes CP/M*, 2824 MP/M, 2 Double Sided Floppies.... 5235.00 

MP/M* or OASIS** 2829 MP/M, I 10 MB Winchester & 

Model 2812/14/24 . single-User or Multi-User Systems, l D ° Ubled Sided F1 ° PPy " 75000 ° Mode » *•»'» 
Expandable to 6 Users 





S-100 l'HODl'CTS 
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QUALITY RAM FROM SYSTEMS GROUP 

• Z-80 4MHZ operation with no wait states 

• IEEE compatible timing - 200 NS 4116*s 

• Factory assembled, tested & burned in 

DMB6400 '64K (Bank Select, shown) $ 740.00 

DM640064K 540.00 

DM4800 48K 510.00 

DM3200 32K 475.00 




CONFIGURE A COMPLETE S-100 SYSTEM 
WITH 2nd GENERATION* PRODUCTS 
FROM SYSTEMS GROUP. 

• CPC 2810 (shown) Z-80 A processor board 
(4MHZ) with 4 serial & 2 parallel 

ports $369.00 

• CPC2813 - same as CPC2810 but 2 serial 
ports only $345.00 

• FDC2801/8 - 8" floppy disk controller 
board, up to 4 single/double sided drives, 
single or double density $349.00 

• INO-2804 - 4 channel serial I/O 329.00 

• CRA-100 - Cromix* adaptor board.. $55.00 

CALL US FOR OUR MOST 
CURRENT PRICES! 

•2nd Generation is a trademark of Measurement Systems 
and Controls, Inc. Cromix is a trademark of Cromemco, 
Inc. CP/M and MP/M are trademarks of Digital 
Research. OASIS is a trademark of Phase One Systems. 



PAPER TIGER 
PRINTERS 



IDS 460G 9x9 Dot Matrix Printer $890.00 

IDS 560G Wide Carriage Printer 1099.00 

TERMINALS 

ADDS Viewpoint $569.00 

TclcVidco9IO 579.00 

TclcVidco 9I2C 679.00 

TelcVidco 920C 729.00 

TeleVidco 950 929.00 

8" DISK DRIVES 

Shugart801R.... $399.00 

NEC FD1160 (double sided) 525.00 

DYNAMIC RAMS 

41 16 (200ns) set of 8 $24.00 

4l64{64Kxl) $18.00 



wabash 

8" or SV4" flexible diskettes certified 100% error 
free with manufacturer's 5-year limited warranty 
on all 8" media. Soft-sectored in boxes of 10. 
5'/4" available in 10-sector. 

(Add $3.00 for plastic library cases) 

8" single sided, single density $27.50 

8" single sided, double density 35.50 

8" double sided, double density 45.50 

5 l A " single sided, single density 27.50 

5V« " si ngle sided, double density 29.50 



6502 PRODUCTS 



6502DM 




BETA 32K BYTE EXPANDABLE RAM FOR 

6502 AND 6800 SYSTEMS 

AIM 65 KIM SYM PET S44-BUS 

• Plug compatible with the AIM-65/SYM expan- 
sion connector by using a right angle connec- 
tor (supplied). 

• Memory board edge connector plugs into the 
6800 S44 bus. 

• Connects to PET using an adaptor cable. 

• Uses + 5V only, supplied from the host com- 
puter. 

• Full documentation. Assembled and tested 
boards are guaranteed for one full year. 
Purchase price is fully refundable if board is 
returned undamaged within 14 days. 

Assembled with 32K RAM $349.00 

& Tested with 16K RAM 329.00 

Bare board, manual & 6 hard-to-get parts. 99.00 
PET interface kit. Connects the 32K RAM board 
toa4Kor8KPET $ 69.00 

AIM Professional Enclosure... $175.00 



TERMS: Minimum order $15.00. Minimum ship- 
ping and handling $3.00. Calif, residents add 6<7o 
sales tax. Cash, checks, Mastercard, Visa and pur- 
chase orders from qualified firms are accepted. 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing subject to change without notice. 

INTERNATIONAL ORDERS: Add 15 % to pur- 
chase price for all orders. Minimum shipping 
charge is $20.00. Orders with insufficient funds 
will be delayed. Excess funds will be returned 
with your order. All prices are U.S. only. 



COfTlPUTER DEVICES 

1930 ui.com n j ave. 

ORflAGE, CA 98668 
(714)633-7980 



Collector ^Edition 
T 




The Byte covers shown below are available as beautiful Col- 
lector Edition Prints. Each full color print is 11" x 14", including 
1 V2" border, and is part of an edition strictly limited to 500 prints. 
The artist, Robert Tinney, has personally inspected, signed and 
numbered each print. A Certificate of Authenticity accompanies 
each print guaranteeing its quality and limited number. 

The price of a Collector Edition Byte Cover is $25, plus $3 per 
shipment for postage and handling ($8 for overseas airmail). 
Collector Prints 9, 10, 11 and 12 can be purchased as a set for 
$80, as can Prints 1 3, 1 4, 1 5 and 1 6. 

Collector Edition Byte Covers are also available in the beauti- 
ful mat and frame shown above for $60 each (if Set 9-12 or Set 
13-16 is ordered framed and matted, the price per set is $200). 
The mat is a neutral gray which blends with most decors, and the 

black 12" x 16" frame is trimmed in 
silver. The print is mounted under 
non-glare glass. 

Framed and matted prints are 
shipped UPS — no delivery to P.O. 
boxes. Because of expense and 
breakage, no framed prints are 
shipped overseas. Please allow 4- 
6 weeks delivery for framed prints. 
To order use the coupon be- 
low; Visa and Master Charge 
orders may call Toll Free. 




SOFTWARE PIRACY THE PROGRAMMING ROUTE 

Print 9 -$25 Print 10 -$25 



FUTURE PAST 
Print 12 -$25 



TOTAL ECLIPSE 
Print 6 - $25 



COMPUTER HARDWARE 
Print 7 - $25 




PERSPECTIVES 
Print 8 - $25 
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COMPUTER CHESS 

Oct. 1978 

$7.95 



THROUGH THE 

TRAP DOOR 

Mar. 1979 

$35.00 



BREAKING THE 

SOUND BARRIER 

Sept, 1977 

$35.00 



•ALSO AVAILABLE are the prints 
shown at left. "Computer Chess" is 
an 18" X 22" full color poster. 

"Through the Trap Door" and 
"Breaking the Sound Barrier" are 
limited editions of 750 prints each, 
signed and numbered by the artist. 
Each print is 18" X 22", and Is 
accompanied by its own Certificate 
of Authenticity. If both "Door" and 
"Barrier" are ordered, a special 
price of $55 applies. 

All three prints shown at left are 
shipped first class in heavy duty 
mailing tubes. 



Please send me the following Prints: 
QTY TITLE 



AMOUNT 



_ Frames — $35 each 

" D Set 9-12 or D 1 3-1 6 — $80. 
Both "Trap Door" and 



$_ 
$- 

$- 
$- 
$- 

. $_ 

Barrier" — $55 . j_ 

$_ 



postage & handling $3.00 (Overseas $8.00) 
TOTAL [$ 



□ I have enclosed check or money order. 

□ Visa □ MasterCard 

Card # 

Expiration Date 

SHIP MY PRINTS TO: 

Name 

Address 

City 

State_ 



-Zip- 



Mail this coupon to: 

robert tinney graphics 

1864 N. Pamela Drive 
Baton Rouge, UK 
70815 
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BASIC Scientific 
Subroutines, Vols. I and 
II 

Valuable programs for professional 
and hobbyist 

by Fred R. Ruckdeschel 

Designed for the engineer, 
scientist, experimenter, and 
student, this series presents a 
complete scientific subroutine 
package featuring routines 
written in both standard 
Microsoft and North Star 
BASIC. 

• Volume I covers plotting, 
complex variables, vector and 
matrix operation, random 
number generation, and series 
approximations. 

• Volume II includes least- 
squares approximation, 
special polynomial functions, 
approximating techniques, op- 
timization, roots of functions, 
interpolation, differentiation, 
and integration. 

Volume I 

ISBN 0-07 -05420 1 -5 

336 pages; hardcover 

19.95 

Volume 11 

ISBN 0-07-054202-3 

800 pages; hardcover 

23.95 



Threaded Interpretive 
Languages 

How to implement FORTH on your 
Z80 

by Ronald Loeliger 

This book develops an inter- 
active, extensible language 
with specific routines for the 
Zilog Z80 microprocessor. 
With the core interpreter, as- 
sembler, and data type defin- 
ing words covered in the text, 
it is possible to design and 
implement programs for al- 
most any application and 
equivalent routines for dif- 
ferent processors. 

ISBN 0-07-038360-X 
272 pages; hardcover 
18.95 



Beginner's Guide for the 
UCSD Pascal System 

The most popular Pascal version ex- 
plained by its creator 

by Kenneth L. Bowles 

Written by the originator of 
the UCSD Pascal System, this 
informative book is an orien- 
tation guide to the System. 



From BYTE Books 



For the novice, this book 
steps through the System, 
bringing the user to a sophis- 
ticated level of expertise. 
Once familiar with the 
System, the reader will find 
the Guide an invaluable 
reference tool for creating ad- 
vanced applications. 

ISBN 0-07-006745-7 
204 pages; softcover 
11.95 



The BYTE Book of Pascal 

A powerful, structured language 

Blaise W. Liffick, Editor 

Based on articles, language 
forums, and letters from 
BYTE magazine, this work is 
a valuable software resource. 
Pascal continues to be 
popular as a structured pro- 
gramming language. Written 
for both potential and 
established users, this book 
introduces the Pascal language 
and examines its merits and 
possible implementations. 
Featured are two versions of a 
Pascal compiler, one written 



in BASIC and the other in 
8080 assembly language; a 
p-code interpreter written in 
both Pascal and 8080 
assembly language; a chess- 
playing program; and an APL 
interpreter. 

ISBN 0-07-037823-1 
334 pages 
hardcover 
$25.00 



Beyond Games: Systems 
Software for Your 6502 
Personal Computer 

Creating programs for the Apple, 
Atari, Challenger and PET com- 
puters 

by Kenneth Skier 

At last, a complete program- 
ming guidebook. A self- 
contained course in struc- 
tured programming and top- 
down design, this book 
presents a powerful set of 
tools for building an extended 
monitor, disassembler, hexa- 
decimal dump routine and 
text editor programs. 

ISBN 0-07-057860-5 
440 pages; softcover 
14.95 



Name 



Address 


City 




State 


Zip 




Check 
Enclosed 


Amount 






Bill Visa/Master Card Number 







m 



Expiration 
Date 



BYTE Books 70 Main Street Peterborough, N.H. 03458 
Circle 418 on Inquiry card. 



Title 



Price Quantity Amount 



Add 75<f per book to cover shipping 
costs: 



ORDER TOLL FREE 800/258-5420 



Total 
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BASIC 



Announcing the quick and easy way 
to write custom business applications 



•M/i 



VtfA 



/ 



in hours instead of weeks. 



At last, you can get a microcomputer 
business application development system 
that is designed for one purpose 
only . . . fast production of bug-free 
professional-looking custom business 
applications. 

"Thinks" the Way Business Thinks 

Quic-N-Easi is the revolutionary screen- 
format-oriented application development 
system that thinks in terms of transactions, 
records and fields. The same way business 
thinks. Quic-N-Easi expects an application 
to include custom formatted key entry. It 
lets you set up the character, field, and 
record validity checks business wants by 
merely filling in the blanks. It automatically 
signals in real time when errors occur 
and "explains" what is wrong in plain 
English messages you select for each 
custom application. 

Much Faster than BASIC 

Quic-N-Easi programming is much faster 
than BASIC because the standard busi- 
ness applications (key input, file handling, 
and output reporting) are handled via 
pre-programmed parameter driven sub- 
routines. To produce finished professional 
looking custom business programs, you 
merely: 

Draw the business formats directly 
on the CRT in minutes. 

F^l Fill in the blanks for field attributes, 
' — validations, tables, etc. 

r^TI Invoke the Quic-N-Easi interpreter 
'-— ' to check fields against tables, check 

limits, access data files, and perform 

business calculations, etc. 
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rn Optionally define file and output 
L— -I formats right on the screen. 

Pays for Itself in a Week 

By eliminating the coding drudgery of 
writing screen, field, file, and format 
programs in BASIC, programmers are 
free to concentrate on the unique business 
aspects of each custom application. No 
professional programmer can afford to 
develop one more business application 
without Quic-N-Easi. The savings are so 
significant with Quic-N-Easi, it can actually 
pay for itself in only one week. 

Gives You Much More than a 
Screen Builder . . . the Only 
Complete Business Development 
System for Microcomputers 

Quic-N-Easi handles the entire application 
development job from key entry to final 
output. You get everything you need, 
including detailed documentation to begin 
writing professional programs the first 
day. You get . . . 

A singularly capable Quic-N-Easi 
screen builder 

A comprehensive parameter driven 
Quic-N-Easi content editor 

A full Quic-N-Easi interpreter 
language 

A complete Quic-N-Easi file 
management system with Index 
Sequential, Random, and 
Sequential File Access Method 

A complete Quic-N-Easi print format 
handler 



H 

H 
H 

E 



H 



rn A detailed Quic-N-Easi reference 
'-— ' manual 



rill A Quic-N-Easi self-teaching guide 
r~i!j A Quic-N-Easi quick reference card 
|~7_1 An interface to other program files 

ORDER NOW— Don't Waste 
One More Day Coding BASIC 

Your time is too valuable to waste hours 
on end writing BASIC code. The first 
week you use Quic-N-Easi, your finished 
business programs will look better, run 
better, and return more dollars to you. 
Don't delay. Order Quick-N-Easi today. 
Phone... 215 968-0689 

nuicneasi 

STANDARD MICROSYSTEMS INC. 

136 GRANITE HILL COURT. LANGHORNE. PA 19047 

Pricing Information 

■ Complete Quic-N-Easi system $395 

■ Manual only $60 

■ Visa and Mastercard accepted 

■ Dealer Inquiries Invited 

Minimum System Requirements 

Z80 • 48K • Floppy Disc 

• CP/M (except TRS80 Mod III) 

Other Disk Formats • 8" Single Density 
Vector Graphics • Micropolis Model 2 

Customized Versions • TRS80 Mod II, 
TRS80 Mod III, APPLE, OSBORNE, 
INTERTEC, VECTOR , ZENITH 

Apple, CP/M, Intertec. Micropolis, and TRS80 are 
trademarks of Apple Computer, Digital Research, Intertec 
Data Systems, Micropolis Corp., and Tandy Corp. 

Circle 333 on inquiry card. 
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BYTE's Bugs 



Bugs Switch 
Photos and Figures 

The two photographs on 
page 40 of Steve Ciarcia's arti- 
cle "Switching Power Sup- 
plies" were inadvertently 
transposed. (See the Novem- 
ber 1981 BYTE.) The photo- 
graph above the caption for 
photo 3 is actually photo 4 
and vice versa. 

Gremlins also struck Chris 
Crawford's article, 'The Atari 
Tutorial, Part 3: Player- 
Missile Graphics." (See the 
November 1981 BYTE, page 
312.) The color portions of 



Chris's figures 1 and 2b, which 
represented the video images, 
were omitted, and figure 4 ap- 
peared upside down. The cor- 
rected figures are shown 
here. ■ 




Figure 4 
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THESE BITS GIVE THE SHAPE 
AND VERTICAL POSITION FOR 
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Figure 1 



Figure 2b 







Also available: 

(A) 2-Port, RS 232; Capable 
ASYNC, BISYNC, SDLC & 
HDLC Model: CC-232 $295 

(B) Wire-wrap Development Kit 
(w/w board & Extender) 
Model: WW-070 $95 

Available Soon: 
64K-256K Error Correcting Memory 



Price 



RCSCARCH INC. 



Capacity Unit Price 

64K + parity $ 495 
128K + parity $ 745 
192K + parity $ 995 
256 K+ parity $1145 

All memories are 250 ns Access Time 

and 410 ns Cycle Time. 

Fully assembled and tested. 

17925 Sky Park Circle, Suite B 
Irvine, CA 92714 (714) 540-1333 

Dealer inquiries 
welcome. 



1 



Circle 2 on Inquiry card. 
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BYTELINES 



News and Speculation About Personal Computing 

Conducted by Sol Llbes 



R< 



random Rumors: An 

Ada compiler for Z80-based 
systems is said to be in devel- 
opment by Supersoft Asso- 
ciates, Champaign, Illinois. 
Versions for Intel's 8086/ 
8088, Motorola's 68000, and 
Zilog's Z8000 are expected 
by year's end. The Z80 ver- 
sion, a subset of Ada (the De- 
partment of Defense has still 
not frozen the complete Ada 
standard), will be upgraded 
to a completely validated 
version in subsequent re- 
leases. The Z80 Ada package 
will sell for $200 to $300. . . . 
American Express will market 
the Sinclair ZX81 via its mail- 
order business. . . . Digital Re- 
search may be working on a 
Visicalc look-alike. . . . Tandy 
is rumored planning, on its 
TRS-80 Model II desktop 
computer, to incorporate two 
Tandon 8-inch "thinline" 
floppy-disk drives and a Win- 
chester drive in the spot now 
occupied by two 8-inch 
drives. . . . 

Apple may introduce its 
68000 machine in the second 
quarter of 1982; Apple is re- 
ported to be trying to pur- 
chase one million 68000 
microprocessors at $10 each. 
Two versions of the 
68000-based system are ex- 
pected: a single-user desktop 
unit and a network controller 
for an Ethernet-type sys- 
tem. . . . Reports are that In- 
tel is getting a mixed recep- 
tion to the iAPX-432 32-bit 
microprocessor. In any event, 
the instruction set will be 
frozen, in microcode, early in 
1982. Present owners of 
iAPX-432 chip sets will be 
able to trade them for the re- 
vised version. . . . Heath is 
said to be working on a com- 
pletely new generation of 
computers. . . . 



Several Japanese manu- 
facturers are expected to in- 
troduce complete briefcase- 
size personal computers us- 
ing CMOS (complementary 
metal-oxide semiconductor) 
and bubble memory. . . . 
Commodore's hoped-for Z80 
processor board for the PET 
is a dead issue, as negotia- 
tions for an exclusive license 
from Small Systems Engi- 
neering, the supplier, have 
broken down. . . . Data Gen- 
eral is rumored about to 
make available a CP/M-com- 
patible version of its Enter- 
prise system. . . . Corvus is re- 
ported about to introduce 
Xerox 820 and IBM Personal 
Computer interfaces for its 
Omninet local network sys- 
tem. . . . Alpha Micro may be 
developing a video-tape- 
recorder interface as a Win- 
chester disk drive backup 
market. 



R, 



random News Bits: 

Zilog Corporation, Cupertino, 
California, and Seeq Tech- 
nology, Campbell, California, 
have announced plans to 
manufacture a 1 6 K-b i t 
EEPROM (electrically eras- 
able programmable read- 
only memory). Samples are 
expected by the end of the 
second quarter of 1982. Later 
this year, Zilog plans to intro- 
duce versions of the Z8, Z80, 
and Z800 microprocessors 
with on-board EEPROM 
memory. No mention of the 

ROM size DEC (Digital 

Equipment Corporation) an- 
nounced that earnings for the 
quarter ending in October 
1981 increased 58% ($88.8 
million) on a 28% increase in 
sales ($839.3 million).... 
Condesin, of Cupertino, 
California, claims it will soon 



introduce a 4M-bit non- 
volatile memory on a chip 
the size of a 64K-bit device 
using an "unpatterned 
charge-storage" technique. 
With an access time of 1 
microsecond, it is viewed as a 
replacement for floppy disks. 
Condesin expects to be in 
production by the end of this 
year. It also expects to be 
able later to increase storage 
16 times to 2 36 bits on a single 
chip. . . . 

Panasonic has introduced 
a hand-held computer using 
the 6502 microprocessor and 
8K bytes of memory. . . . Bell 
Laboratories is field-testing 
Getset, a combination tele- 
phone handset, speaker- 
phone, keyboard, and video 
display that can be used for 
store-and-forward switching, 
electronic mail, directory and 
dialing assistance, and data- 
base and personal-informa- 
tion retrieval. . . . Wolfdata, 
Ithaca, New York, has devel- 
oped Wolfdata Artificial In- 
telligence Language (WAIL), 
which writes programs dy- 
namically. . . . General Instru- 
ment Microelectronics, 
Hicksville, New York, has in- 
troduced a 16K-bit EEPROM 
requiring only one +5-volt 
supply. It is organized as 2K 
by 8 bits, can be erased in 10 
milliseconds, retains data for 
10 years, and features a pin- 
out similar to the 2716 
EPROM. Price is $40. . . . 

The IEEE (Institute of Elec- 
trical and Electronics Engi- 
neers) has established a com- 
mittee to draft a standand for 
the 8-bit STD bus. Currently 
40 manufacturers produce 
STD-bus boards. The commit- 
tee will also investigate 16-bit 
transfers on the bus and com- 
patibility with the Eurocard 
format. . . . More than a hun- 



dred firms have already been 
licensed by Xerox to use 
Ethernet. A license costs 
$1200 Radio Shack, pre- 
paring to launch its 16-bit 
computer, has increased its 
retail computer-marketing 
field force from 5 to 18 peo- 
ple. ... A jury in San Fran- 
cisco found Data General 
guilty of violating federal 
antitrust laws by illegally ty- 
ing the sale of its operating- 
system software to its hard- 
ware. Plaintiffs were Fair- 
child Camera and Instrument 
Corporation and Digidyne 
Corporation. . . . Oki Semi- 
conductor, Santa Clara, 
California, takes the prize for 
the largest ROM in produc- 
tion: a 4M-bit ROM. 



i 



BM Watching: The most 
serious disadvantage of the 
new IBM Personal Computer 
is its limited disk storage. 
However, IBM is said to be 
working on adding 8-inch 
floppy-disk drives and a 
14M-byte Winchester disk to 
the list of peripherals for the 
Personal Computer. IBM may 
also be working on a higher- 
density plug-in memory card 
to free one of the bus slots in 
the machine. 

A few discount dealers are 
already offering discounts on 
the I BM system that are very 
small compared to discounts 
available for other systems. 
However, IBM is selling the 
system to its own employees 
at a 40% discount. 

IBM will have to strength- 
en its distribution before it 
will have a serious impact on 
Apple and Tandy. After all, 
Apple and Tandy have exten- 
sive distribution systems that 
took several years to de- 
velop. Apple Computer Inc. 
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THINK DIGITAL MARKETING. THINK AHEAD. 




FOOTNOTE 

AN ESSENTIAL PROGRAM FOR THE SERIOUS WORDSTAR™ USER. 



FOOTNOTE brings full footnoting capability to WordStar: 

Automatically NUMBERS both footnote calls and footnotes. 1 

Automatically FORMATS text and footnotes, placing footnotes on the bottom of the correct page. 2 

Easy to USE: 

» While in WordStar, type a symbol 3 for each footnote and enter the text of the footnotes anywhere in 
the file. 4 

After saving the WordStar file, run FOOTNOTE. The result is a fully formatted and fully editable Word- 
Star file. 5 

'The numbers can be superscripted or non-superscripted, at the user's option. 

2 At the user's option, the footnotes can also be removed from the text file to a separate note file. 

3 The default symbol "@" can be changed to any other symbol. 

4 Footnotes can be entered singly or in groups. They may be entered in the middle or at the end of para- 
graphs, or in a completely separate note file. 

5 The user can modify, add, ordeletetextandnotesand run FOOTNOTE again to re-number and reformat the edited 
file. 



PAIR™ 

WordStar users who underline phrases, or set them in boldface, often discover only too late — when the printer 
suddenly slows down — that they forgot to end the special print command. PAIR checks that print commands are 
properly terminated, and marks all errors in the text for easy correction. 

FOOTNOTE and PAIR run under CP/M T " on any 8080/85 or Z80 
computer with at least 42K RAM. Formats: 8" IBM soft-sectored, 5%" 
NorthStar, Micropolis, Superbrain 3.0, Apple II, Osborne-1, Xerox 820. 



INTRODUCTORY SPECIAL! FOOTNOTE AND 
PAIR ON ONE DISK — $125. 



FOOTNOTE and PAIR trademarks PRO/TEM Soltware. tnc WordStar trademark MicroPro Int'l 
CP/M trademark Oigital Research 



A PRODUCT OF 



PRO/TEM 



We accept MasterCard VISA American Express 



OTEM SOn WARE 



SOFTH^RE 
SOFTWARE 
DIGIML/WRKETING 

DIGIWL/I/MRKETING"* 

2670 Cherry Lane • Walnut Creek, CA 94596 

(415)938-2880 

Telex #17-1852 (DIGMKTG WNCK) 
Dealer Inquiries invited 
Dealers outside California call (501) 442-0864 
Dealers inside California call (415) 938-2883 



Circle 105 on inquiry card. 
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has 2500 dealers and over 
300 companies selling hard- 
ware and software for the Ap- 
ple. Tandy Corporation's dis- 
tribution is even larger. To in- 
crease distribution, I BM is ex- 
pected to open a large num- 
ber of retail outlets this year 
and add a large number of 
new distributors. IBM is said 
to be negotiating with in- 
dustrial distributors to carry 
the Personal Computer. 
Many of these distributors 
are already carrying the IBM 
3101 ASCII terminal and the 
8-inch Piccolo Winchester 
drive. However, this distribu- 
tion route will probably not 
begin to function until the 
second quarter. 

Further, IBM has reorgan- 
ized its internal marketing 
and manufacturing organiza- 
tion. IBM sales reps will now 
be able to sell the entire 
range of IBM products, 
where previously they have 
been limited to one or two 
specific product lines. 

Portia Isaacson and Egil 
Juliussen of Future Comput- 
ing, Richardson, Texas, re- 
cently released a market-re- 
search study titled IBM's 
Billion-Dollar Baby: The Per- 
sonal Computer ($475 a 
copy), in which they predict 
that demand for the I BM Per- 
sonal Computer will reach 
100,000 units by the end of 
1982, 250,000 units by the 
end of 1983, and 450,000 by 
the end of 1985. 



L#EC Enters Personal 
Computing Market: Capi- 
talizing on the fact that 
250,000 DEC VT-100 video 
terminals are already in oper- 
ation, Digital Equipment Cor- 
poration (DEC) has entered 
the personal computer mar- 
ket by introducing a kit to 
upgrade a VT-100 to a full- 
blown personal computer 
system. In doing this the firm 
accomplished three things: 
(1) it capitalized on a closed, 
ready market; (2) it provided 



a system cost substantially 
below its competition (pro- 
vided you already own a 
VT-100); and (3) it beat at 
least one company that was 
planning to introduce a 
VT-100 personal-computer 
upgrade to the punch. The 
$2400 kit upgrades a VT-100 
(which typically costs $1300 
to $1500, depending on op- 
tions) by adding a Z80 micro- 
processor with 64K bytes of 
memory on a plug-in board 
and a 5Va -inch floppy-disk 
drive (160K bytes of storage) 
in a separate cabinet. CP/M 
costs another $250 and a sec- 
ond drive adds $1275. 

DEC will be selling the sys- 
tem through its distributors, 
by direct telephone order, 
and through its 25 stores. No 
plans were disclosed for sales 
via computer stores. 



B 



tattle of the Operat- 
ing Systems: When I BM an- 
nounced that Digital Re- 
search's CP/M-86 disk operat- 
ing system (DOS) would be 
supported by the IBM Per- 
sonal Computer, visions of 
plentiful software danced in 
the heads of many potential 
purchasers, who were think- 
ing of the legion of programs 
that are available for use 
under CP/M-80, the operating 
system that has become the 
de facto standard for users of 
8-bit 8080-, 8085-, and Z80- 
based computers. 

But the visions may soon 
be dancing to a different 
tune. Despite the similarity of 
the two DOSes, an operating 
system does not change the 
character of the hardware it 
runs on, and the hard fact re- 
mains that software written 
and compiled for the Z80 
microprocessors cannot be 
immediately and easily run 
on the 8088 16-bit micropro- 
cessor. Programs must be 
converted and/or rewritten to 
be compatible, taking time 
and effort. 

Meanwhile, confidence is 
increasing in IBM's Personal 



Computer DOS, which was 
written for IBM by Microsoft 
Inc., of Bellevue, Washing- 
ton. As of this writing, all of 
the application software an- 
nounced by IBM runs under 
this DOS, and many program 
authors report that convert- 
ing CP/M-80 programs to run 
under the Microsoft system is 
easier than converting them 
to run under CP/M-86. 

Microsoft will be releasing 
the operating system, which 
it will call "MS-DOS," to be 
run on 16-bit computer sys- 
tems from other manufac- 
turers. And Lifeboat Asso- 
ciates of New York City, the 
world's largest distributor of 
8-bit CP/M software, has 
committed itself to support 
Microsoft's MS-DOS, under 
the name "SB-86," for the 
16-bit world. Lifeboat plans 
to make SB-86 available for a 
wide variety of machines in 
the same way that it made 
CP/M^80 available off the 
shelf for close to 40 different 
8-bit computers. Lifeboat 
says it will convert all of its 
current software packages to 
run under SB-86. 

There is no doubt that 
CP/M-80 will continue to 
dominate the 8-bit DOS 
market. But the 16-bit race 
for dominance is still on, and 
CP/M-86 is in the pack along 
with MS-DOS and the multi- 
user operating systems: 
Digital Research's own 
MP/M-86, Oasis-86 from 
Phase One Systems, Multi-OS 
from Infosoft Systems, and 
Microsoft's Unix-like Xenix 
operating system. 



■# 2-Blt Bus Spec Agreed 

On: While the IEEE-896 com- 
mittee continues to haggle 
over a standard for 32-bit 
microprocessors, three manu- 
facturers have announced 
agreement on a 32-bit bus. 
Motorola, Mostek, and Sig- 
netics/Philips have an- 
nounced the VME bus. 
Thompson CSF has also an- 



nounced its support for the 
bus. The VME bus is a Euro- 
card-compatible subset of 
Motorola's Versabus and in- 
cludes some of the features 
from the IEEE-896 group. 
However, the three compan- 
ies, all with a large stake in 
the 32-bit 68000 market, felt 
they could wait no longer. 

The bus has 192 pins in its 
fully expanded configuration 
with 64 available for user-de- 
fined I/O. The IEEE-896 de- 
sign has fewer pins, but uses 
multiplexing, which lowers 
the performance of the sys- 
tem. 



I Idblts From Japan: 

The Japanese government is 
investing $50 million in a pro- 
gram to develop a fifth-gen- 
eration computer by 1985. 
The computer will offer more 
intelligent man/machine in- 
terfaces and will be more 
closely aligned with societal 
needs than its honorable 
ancestors. It will be based on 
VLSI (very-large-scale inte- 
gration) devices, integration 
of new communications tech- 
ology, parallel processing, 
software engineering, artifi- 
cial intelligence, and pattern 
recognition. 

Fujitsu has announced the 
development of a new high- 
performance integrated cir- 
cuit using the company's 
HEMT (high-electron-mobility 
transistor) technology. The 
device has demonstrated a 
switching time of 17 ps (pico- 
seconds, or 10~ 12 seconds) 
with a power dissipation of 
0.96 milliwatts. This is about 
30 times faster than con- 
ventional MOSFETs (metal- 
oxide semiconductor field- 
effect transistors) and is com- 
parable to the 13-ps time of 
Josephson-junction devices. 
Fujitsu engineers hope to 
reduce this time to well 
under that of Josephson de- 
vices. One advantage of the 
HEMT devices is that they re- 
quire less cooling — only to 
-196°C (the temperature of 
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4kCM0S Memory IC's 
INFLATION FIGHTER SPECIAL 



ACCESS TIME: 
STANDBY POWER: 



150 - 300 nsec 

0.1 - 10.0 milliwatts 



TYPE PRICE 

Harris 6504 4Kx1 $2.50 

Pin compatible with 4044 & 5257 
Harris 6514 1 Kx4 $3.00 

Pin compatible with 21 1 4, 51 1 4 & 4045 

These I'Cs have been factory tested, but are not burned-in. 
Therefore, a small percentage may fail during the first hours of 
use. We are selling these on an "as is" basis without warranty. 

. THOUSANDS IN STOCK 
. IMMEDIATE DELIVERY 

MINIMUM ORDER EIGHT (8) EACH 
. ADD $4.00 FOR SHIPPING & HANDLING 
Mail Orders to: EMERGE SYSTEMS 
P.O. Box 3175 

All orders MUSTbe prepaid. Indialantic, FL 32903 

Allow timefor personal checks to clear. 



RELEASE 



MICROSTAT™ Release 2.0 



Just some of the new features of Microstat Rel. 2.0 in- 
clude: new programs for moments about the mean, skewness, 
kurtosis and stepwise multiple regression, longer file names, faster 
sort routine, the ability to declare each data file's numeric precision 
and drive location plus an expanded user's manual with new appendi- 
ces for the equations and file structures used in Microstat. Also 
included is a Data Management Subsystem for file maintenance (edit, 
list, destroy, augment, sort, rank-order, move and merge) plus trans- 
formations (add, subtract, multiply, divide, reciprocal, log, natural log 
and antilog, exponentiation and linear) that allow you to create new 
variables from existing variables. 

After file creation with DMS, programs for analysis include: Descrip- 
tive statistics, Hypothesis testing (mean and proportion), ANOVA 
(one-way, two-way, and random blocks), Scatterplots, Frequency 
distributions, Correlation analysis, Simple, Multiple and Stepwise 
Multiple Regression (including files larger than available memory), 
Time series, 1 1 Nonparametric tests, 8 Probability distributions, 
Crosstabs and Chi-square, Combinations, Permutations and Factor- 
ials (up to one million factorial). All program output is neatly formatted 
for easy use. 

The price for Microstat Rel. 2.0 is $295.00 and the user's manual is 
available for $25.00 (credited towards purchase) and includes sample 
printouts with file tables that reference standard statistical texts and 
journals so you can compare the results from Microstat to those 
produced on much larger systems. Compare Microstat to any other 
package on the market and we think you'll agree that Microstat is the 
best at any price. 

ECOSOFT, INC. 

P.O. BOX 68602 

INDIANAPOLIS, IN 46268-0602 

(317) 283-8883 




This self-teaching guide will show you how to write your own 
software for engineering and scientific applications. Contains 
numerous useful and fully-documented programs which you can 
modify and apply to your own applications. Emphasis is on 
interactive input with graphical output. Topics covered include 
CAD/CAM: In this section a series of programs are developed 
which you can use to interactively create engineering drawings 
and store on disk file. You can then recall these drawings and 
perform various operations. The programs are useful for finite 
element mesh generation, computer-aided design, etc. 
SIMULATION: Programs are developed which simulate 
motion. They are applied to the design of mechanisms and 
particle dynamics. MATRIX OPERATIONS: Programs which 
perform various matrix operations are developed and applied to 
structural analysis and heat transfer FOURIER ANALYSIS: 
Software is developed which determines harmonic components 
of periodic and transient functions. Spectra are displayed 
graphically. OPTIMIZATION: Programs are developed which 
optimize functions of several variables subject to constraints. 
Applications are included. All programsare in BASIC and fully 
explained along with theory. This collection of programs is the 
best self-teaching guide for students, professionals and software 
developers. Written by B.J. Korites, PhD author of the popular 
"Graphic Software for Microcomputers". Book with theory and 
listings-$2X.50 ;Diskof listings (Apple 11 Plus 48K DOS3.3 or 
CP/M)-$19.95 

KERN PUBLICATIONS 

190 Duck Hill Rd - PO Box 1029F - Duxbury,MA 02332 

Add $2 for 4th class postage in US and Canada, $3 for 1st 

class or UPS in US, $4.50 for 1st class Canada, $12 air Europe 

and Central America, $18 air elsewhere 




Circle 116 on inquiry card. 



caU (617)934-0445 
for faster delivery 

Circle 169 on inquiry card. 
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liquid nitrogen) compared to 
— 269°C (the temperature of 
liquid helium) for Josephson 
devices. Hence, HEMT-based 
computers should be more 
practical and less costly. 

NEC (Nippon Electric Com- 
pany) has disclosed that it is 
considering building a $100 
million plant in Roseville, 
California, for fabrication 
and assembly of integrated 
circuits and electronic equip- 
ment. The plant is tentatively 
slated to go into production 
at the end of 1983. 



^/alsy-Wheel and Dot- 
Matrix Printer Status Re- 
port: In 1972, David Lee 
created the Diablo daisy- 
wheel printer. Until then, 
IBM dominated the word- 
processing impact-printer 
market with its Selectric 
printer. The daisy-wheel 
printer operated with many 
fewer parts, providing faster 
and more reliable operation. 
Further, sophisticated control 
electronics were added to 
provide intelligent printer op- 
eration. 

Within a year, Xerox Cor- 
poration acquired the Diablo 
Company. Lee left the fol- 
lowing year and formed 
Qume, which was later 
bought by Exxon. Qume in- 
troduced its own version of a 
daisy-wheel printer, and for 
the next five years Diablo 
and Qume shared the word- 
processing daisy-wheel mar- 
ket. 

Then, in 1979, Ricoh, a 
Japanese supplier, entered 
the market as an OEM (origi- 
nal-equipment manufacturer) 
supplier to Tandy and Lanier. 
NEC (Nippon Electric Com- 
pany) introduced a word-pro- 
cessing printer using a 
thimble-like printing ele- 
ment. And recently Fujitsu 
announced a daisy-wheel 
printer that operates at 80 
characters per second, 
almost twice the speed of 
most U.S. models. Also, we 



can shortly expect Pertec, 
Brother, and Canon to intro- 
duce daisy-wheel printers. 

Diablo and Qume have re- 
sponded to the foreign com- 
petition by introducing new 
daisy-wheel printers having 
fewer parts, operating at 
lower speeds, and hence 
costing less. The Diablo and 
Qume share of the market 
has dropped to about 50%. 
However, the market has 
been growing at a rate of 
about 40% per year, and 
their business has continued 
to increase even though their 
market share decreased. 

One other consideration in 
the word-processor market is 
that the quality of dot-matrix 
printers has been improving, 
and they are more and more 
being used for word-process- 
ing work. This trend can be 
expected to continue. 

Although Americans have 
long expected a "Japanese 
invasion" in the personal 
computing market, this has 
not occurred. What has hap- 
pened might be called an "in- 
filtration," with the Japanese 
moving into selected seg- 
ments of the market. The 
area where they have already 
scored a great success is in 
the under-$1000 dot-matrix 
printer market. (The low-cost 
floppy- and hard-disk mar- 
kets could be next.) 

The Japanese, who two 
years ago had virtually no 
U.S. printer sales, today have 
almost 75% of the under- 
$1000 printer market, esti- 
mated at $200 million (ex- 
pected to grow to $950 mil- 
lion by 1985). Epson America 
is now the market leader. 
U.S. manufacturers, such as 
Centronics, Anadex, Tally, 
and Dataproducts, have 
abandoned the under-$1000 
printer market and are now 
concentrating their efforts on 
the higher-speed, multi-mode 
(single-pass and multi-pass), 
and multi-font machines. The 
question is, ''Will the 
Japanese be far behind?" 



I he Developing 16-Blt 
Market: What is faster than 
a speeding bullet and more 
powerful than a locomotive? 
The new Texas Instruments 
TMS99000 16-bit micropro- 
cessor, with 24-MHz clock 
rate and an instruction set 
that includes single-precision 
floating-point instructions, 
that sells for a modest $65 
(100-piece price). And Na- 
tional Semiconductor, after 
many doubts and delays, is 
finally beginning to make 
available samples of its 
16032 16-bit microprocessor. 

The biggest news of the 
month is that AMD (Ad- 
vanced Micro Devices) has 
signed a 10-year licensing 
agreement with Intel for the 
8088,8086, and iAPX432 16- 
and 32-bit microprocessors. 
AMD was, until now, the 
prime second source for the 
Zilog Z8000 16-bit micropro- 
cessor and a developer of 
many of the Z8000 support 
chips. AMD has disclosed 
that, although it will continue 
to manufacture and support 
its current Z8000 products, it 
will not do any further devel- 
opment of them. Zilog had 
recently reduced prices on 
theZ8002 to $19.90 in 1,000- 
piece lots. The Intel 8086 is 
currently selling for $58.50 in 
lots of 100, with prices rising 
to $127.40 for the 10-MHz 
version. However, Japanese 
suppliers are entering the 
market with high-volume 
prices close to $23 and, for 
delivery 6 months from now, 
are quoting $14. Motorola is 
currently charging $91 for the 
68000 processor in 25 to 99 
quantities, and prices rise to 
$269 for a 10-MHz part. 

The Zilog Z8000 appears 
to have been caught in a 
pincer movement between 
the 8086 and the 68000. The 
8086's large base of software 
and support chips, large num- 
ber of second sources, and 
attractive pricing, and the 
68000's high-powered perfor- 
mance appear to be making 



the 16-bit market a two- 
device show, with the Z8000 
getting a low third billing. It 
is rumored that Zilog's new 
32-bit microprocessor will be 
a migration upward from the 
Z8000. This feature may 
prove attractive to system 
designers and put Zilog back 
in the race. 



■ loppy-Disk Format 

Chaos: The microcomputer 
industry has created a 
chaotic situation in 5 Va -inch 
floppy-disk formats. The lack 
of a standard format has re- 
sulted in a multiplicity of 
disk formats such that disks 
created on one manufac- 
turer's 5VS-inch disk system 
cannot be read on another 
manufacturer's 514 -inch disk 
system. Thus, programs 
created using the CP/M oper- 
ating system running on a 
Heath, Intertec, Apple, 
TRS-80, IBM, or North Star 
computer cannot be trans- 
ferred easily from system to 
system. The problem is most 
acute for people who wish to 
copy public-domain software 
from the CPMUG and SIG/M 
user-group libraries. 

Eight-inch floppy-disk 
users fortunately have a stan- 
dard (the IBM 3740 format 
for single-density disks). 
Thus, 8-inch disk owners ex- 
change software in single- 
density format. However, 
there is no standard for 
double-density formatting, 
and 8-inch disk owners are 
forced to use single density 
when copying disks and then 
convert them to their parti- 
cular double-density format. 
Virtually every 8-inch disk- 
controller maker furnishes 
software for this converting 
process. 

An additional problem has 
been created by manufac- 
turers who have "improved" 
their versions of CP/M. In 
some cases these improve- 
ments cause the CP/M system 
to no longer be compatible 
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MOVE UP TO TARBELL 




Tarbell starts where small 
systems leave off, providing 
storage from 1 to 20 
megabytes. This means 
Tarbell is capable of growing 
with your needs. 

Here's what you get in the 
system: Z80 4Mhz CPU with 
memory management, timer 
and full interrupt capability, 2 
RS-232 serial ports with 
handshaking, 64 K bytes of 
random-access memory, 
double density floppy disk 
interface, 2 double density 



floppy disk drives, cabinet, 
power supply, cables and 
software including CP/M 2.2, 
CBASIC, Tarbell BASIC and 
Tarbell DataBase. 

Tarbell makes available 
word processing, inventory 
control with bill of materials, 
mailing lists and other 
business software. 

The Tarbell Empire Series is 
delivered assembled, tested, 
and with a FULL dx-month 
warranty on parts and labor. 




The One-Stop Shopping Service 

950 Dovlen Place, Suite B 
Carson, CA 90746 
(213) 538-4251 
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RECTRONKS 

8MHz 8085/88 SYSTEMS INCLUDE CSC BOARDS 
64K STATIC RAM, Interfacer I, Disk 1, CPM* 
80, DOUBLE SIDED 8" Drives, Enclosure 2 w/ 
Constant Voltage Transformer, 20 Slot (10 
MHz) MOTHERBOARD & 2 year 48 HOUR EXCHANGE 
ON BOARDS for only $3995. DEL. FROM STOCK 
For 8MHz 8086/8087 or 68000 SYSTEM CALL 

Seattle Computer Products, Inc. 

SEATTLE 8MHz 8086/8087 SYSTEMS INCLUDE FULL 
SOFTWARE COMPATIBILITY WITH IBM WITH MICRO- 
SOFT DOS, (CPM* 8 6 w/bios +$275.) AND FULL 
COMPATIBILITY WITH CPM*86. 1 serial port, 
1 parallel port, 70 Nanosecond RAM, Tarbell 
Disk Controller ALL STANDARD. Drives Extra 
SYSTEM I w/ 64K RAM $2549. SYSTEM II w/128 
K RAM $3325. For 48 HOUR Board Exchange add 
$200 on System I and $250. on System II 

MDRRDW DESIGNS 

BORROW DECISION 1 w/64K STATIC RAM, 3 SER. 
& 1 parallel port, Desk Top Enclosure, DMA 
CONTROLLER & 3* Dual Sided 48TPI Floppies 
3NLY $4195 LIST Our Price $3150. w/8" Drs 
List $4275. Our Price $3206. M/OS $371. 

Decision I and M/OS are trademarks of Morrow Designs prices are subject 
UNIX is a trademark of Bell Laboratories, Inc. , 

CP/M is a trademark of Digital Research Corp. ange 

PC 951 Westminster CA. 92683-0951 
7IH BR5-f7Mb 
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ORDER: 1-800-547-2492 



APPLE HARDWARE 



ATARI HARDWARE 



IN OREGON CALL 



400 (16K) $325 




800 (16K) $739 




I.D.S. 




445G Printer 


$689 


460G Printer 


$799 


560G Printer 


$999 



SERVICE: 503-479-4150 
ATARI'A 

EPSON 
MX-70 $369 

MX-801 $459 
MX-80FT $559 
MX-100 $739 

OLIVETTI -MODEL 121 
w/Magnum Interface to Apple 
Use as Typewriter and 
Letter Quality Printer $1495 

TERMS: 

SHIPPING: Add 3% of total transactionfor UPS brown (ground) or 5% for UPS blue (air), Parcel Post, 

or any special arrangements. 

PAYMENT: Cashier's checks, certified checks, money orders, and bank wires honored immediately. 

Wire transfer funds to U.S. National Bank of Oregon, South Grants Pass Branch. Credit RCE, account 

number 501-981 , to the attention of Rose. Add 2% for Visa and Master Charge. Allow 20 days for 

personal checks to clear. 

REFUNDS: 10% restocking charge on all returns or exchanges. No refunds on opened software. Call first, 

GUARANTEE: All products with full manufacturer's warranty, Sanyo and Apple warranty available. 

We have full repair and service facilities for all electronic repairs with HP, Dynascan, Pioneer, Sanyo and 

Apple trained and certified technicians. For any technicalservice call them for instant advice or questions 

right on their benches at (503) 479-4150. 

REPAIRS: Out of warranty guarantee: Labor 30 days from date of your receipt, 90 days on parts. Call 

for details on quality guaranteed discount repair and reconditioning service. 

We have been repairing electronic equipment for 12 years and love it! 



OKI DATA 
80 $389 

82A $539 

83A $829 

84 $1229 



MICRO SCI 

(DIRECT APPLE REPLACEMENT) 

A-2DISK DRIVE 


$429 


CX-2600 VIDEOGAME 
410 PROGRAM RECORDER 
810 DISK DRIVE 


$139 
$59 
$429 


CONTROLLER 


$79 


820 PRINTER 


$249 


VIDEX 80 COLUMN 


$269 


822 PRINTER 


$339 


CORVIS5 MEG DRIVE 


$3049 


825 PRINTER 


$579 


LOWER CASE ADAPTOR 


$39 


830 MODEM 


$149 


16K RAM CARD (MICROSOFT) 


$149 


850 INTERFACE MODULE 


$135 


Z-80CARD (MICROSOFT) 


$329 


853 16K MEMORY EXPANSION 


$79 


MICROMODEM (HAYES) 


$289 


RAM CRAM 


$185 


SMARTMODEM (HAYES) 


$229 






NOVATION MODEMS 








APPLE CAT 
AUTO CAT 


$309 

$209 


SOFTWARE 




CAT 


$139 






DCAT 


$149 






MOUNTAIN CLOCK 


$239 


VIS1CALC (ATARI) 


$189 


MOUNTAIN MUSIC SYSTEM 


$469 


BASIC (ATARI) 


$$49 


MOUNTAIN A/D CONVERTER 


$299 


VISICALC 


$189 


MOUNTAIN INTROL/X-10CARD 


$169 


VISIDEX 


$139 


MOUNTAIN C.P.S. 


$189 


VISIPLOT 


$129 


10 KEYPAD (A.8.T.) 


$99 


VISITERM 


$109 


SUP-R-TERM (80 COLUMN) 


$299 


VISITREND/PLOT 


$179 


SUP.R-MOD R.F. MODULATOR 


$24 


M1CROLAB DATA FACTORY 


$129 


16K MEMORY EXPANSION 


$39 


D B MASTER (STONEWARE) 


5179 


JOYSTICK (T.G ) 


$39 


SUP-R-TEXT II 


$109 


9 " &&W MONITOR iSANYO) 


$ 143 


WORDSTAR 


$259 


9" BiW MONITOR (N.E.C.) 


$149 


B.P.I. SOFTWARE (each) 


$319 


12" B&W MONITOR (SANYO) 


$189 


SOFT-TECH PAYROLL 


$179 


12" GREEN MONITOR (SANYO) 


$229 


STOCK FILE INVENTORY 


$369 


12" GREEN MONITOR (ZENITH) 


$114 


ADVENTURE 


$29 


1 2" GREEN MONITOR (BMC) 


$255 


ZORK 


$29 


13" COLOR MONITOR (SANYO) 


$385 


SARGON CHESS 


$29 


EPSON CABLE & INTERFACE 


$79 


GALAXIAN 


$22 


EPSON GRAFTRAX 


$70 


FUII CASS TAPE/10 


$19 


SANYO SLIM II CASS DECK 


$29 


VERBATIM 


$25 






MAXELL 


$38 



WRITE FOR CATALOG 



VISA* 




"A Unique Combination of 
Quality Products, competitiue Prices, and Serulce" 



RALSTON-CLEARWATERS 
ELECTRONICS 

530 N.E. 'E' Street • Grants Pass, Ore, 97526 

ALL BRAND NAMES ARE REGISTERED TRADE MARKS 
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Unwrap 
the Crypto 
Mystery 

V^^^^ Thanks to the Western 
I J § I Digital Cry ptoPrimer ™ 
^* ^^^ ^^ Development Kit, 

$^^ ^| ^^ cryptography is no 
|^A^^^^ longer a deep, 

^^f \J ^^0m ^ ar ^ secret - ' n f act ' 
the kit is specially 

designed for personal computer owners 
and is based on the National Bureau 
of Standards' data encryption algorithm. 
Included in the kit are: a 
CryptoPrimer 1 " manual, i 
a cryptographic sys- 
tem built around our 
WD 2001/2 data 
encryption 
chip, a con- 
venient RS 
232 con- 
nector and 
a special 

hardware manual. All for just $495. Best 
of all, you'll end up with more than a clue 
on how to implement all the benefits of 
data encryption. So send your check or 
money order (including $9.00 for ship- 
ping and 6% sales tax if you're a Califor- 
nia resident) to: Western Digital, 2445 
McCabe Way, Irvine, CA 92714. Please 
also specify your computer's make and 
model number. 

We think keeping cryptography a 
mystery is a crime. 




ss&KafiB* 




^kin 



9 the 



ieadin 



9ed ge 



w °rk£; 



you. 



WESTERN DtGiTAL 

CORPORA T / O N 

Telecommunications Division 

2445 McCabe Way, Irvine, CA 92714 

(714)557-3550 
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with other CP/M systems. 

The situation appears to be 
worsening because neither 
the IEEE nor the manufac- 
turers appear to be con- 
cerned with the problem. 
Buyers of personal com- 
puters must be made aware 
that just because a particular 
computer uses the CP/M disk 
operating system, it does not 
mean that disks will be com- 
patible with other systems 
that use CP/M. And if the sys- 
tem uses 5 1 /4-inch disks, in- 
compatibility is almost cer- 
tain. 

^mmateur-Radlo Com- 
puter News: The FCC (Fed- 
eral Communications Com- 
mission) is presently consid- 
ering authorizing amateur 
radio operators to transmit 
data not encoded in ASCII 
(American Standard Code for 
Information Interchange) or 
5-bit (Baudot/Murray) code. 
This is being done in response 
to a petition from the ARRL 
(American Radio Relay 
League). The FCC is also con- 
sidering allowing increased 
sending speeds for ASCII 
transmission within certain 
frequency bands. 

The ARRL, AMRAD (Ama- 
teur Radio Research and De- 
velopment Corporation), and 
AMSAT (Radio Amateur 
Satellite Corporation) recent- 
ly conducted a conference 
on amateur-radio computer 
networking. The purpose was 
to recognize the innovative 
work already done by ama- 
teurs in the United States and 
Canada, to explore the possi- 
bilities of an integrated ama- 
teur packet network, and to 
set up the framework for 
orderly growth of a network. 

According to Paul L. 
Rinaldo, chairman of the 
conference, a two-level ap- 
proach to network organiza- 
tion is being planned. Local 
networks centering around 
VHF (very high frequency) re- 
peater stations will be sup- 
plemented by more wide- 
ranging "backbone" net- 



works. A backbone network 
is being formed along the 
eastern seaboard of North 
America from Norfolk, 
Virginia, to Montreal, 
Quebec, with a spur into the 
Boston, Massachusetts, area. 
Other centers of activity are 
Tucson, Arizona; San Fran- 
cisco, California; and Van- 
couver, British Columbia. 

Most of the testing has 
been done in the 2-meter and 
220-MHz bands at a data rate 
of 1200 bps (bits per second). 
AMRAD is seeking a special 
temporary authorization 
from the FCC to experiment 
with higher data rates. 

The proceedings of the 
conference are available for 
$5 from AMRAD, 1524 
Springvale Ave., McLean, VA 
22101. 



i 



s 'The Last One" The 

Last One? The Last One, 
the advertising claims, is "a 
computer program that 
writes computer programs" 
and, further, is "the last pro- 
gram you'll ever need." 

The Last One asks the user 
programming questions and 
uses the answers to generate 
a "totally bug-free BASIC 
program" (to quote the ads). 
Versions that generate direct 
machine code and respond 
to continuous voice input are 
planned. The Last One was 
first demonstrated in April 
1981 at the West Coast Com- 
puter Faire. The vendor, Al 
Systems, did not start filling 
orders until November 1981. 
It claims to have received 
orders for over 10,000 copies, 
worth over $6 million (a sin- 
gle copy is $600). 

The question now is 
whether there can be a "last 
one." Al Systems says that it 
will require dealers to attend 
classes on the product and 
sign an agreement under 
which they will be fined if 
they misrepresent The Last 
One. The vendor admits that 
an unskilled user could make 
a mess of a program and that, 



Circle 173 on inquiry card. 



FORTH 



FOR/MAT™ 



SCREEN EDITOR 



A MUST FOR THE SERIOUS FORTH 
PROGRAMMER 

• All code is Forth-79 standard. Each line of code is fully ex- 
plained and flow-charted (Forth style) for easy modification. 

• This editor works just like the popular word processors on 
the market except it is written in high level forth and is con- 
fined to the 1024 byte boundary of a forth screen. 

• There are over 20 different commands for cursor position- 
ing, text modification, tabs, relocating lines, spreading lines, 
and moving lines to other screens. 

• Insert mode is toggled on and off for midstream insertions 
and deletions. Text ahead of CP is moved right during inser- 
tion and left during deltion if insert mode is on. 

• Column position is displayed at all times. 

• Bomb proof — all unused control codes are trapped. 

• Must be used with a CRT that has cursor addressing or 
with a memory mapped video. 

• Send check or money order in the amount of $50.00 and 
receive complete source code, flowcharts, documentation, 
and instructions for bringing up on your system. 

• Versions for the Apple, Radio Shack, Commodore, Atari 
and other small systems will be available soon. For im- 
mediate notification of availability, please send name, ad- 
dress and description of system. 

See full page ad in December issue (Page 61) of BYTE. 



KV33 CORPORATION 

P.O. BOX 27246 
TUCSON, AZ 85726 
(602) 889-5722 
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EPISODE 

THE 

VERSATILE 

COMPUTER 




JUST ADD 
PERIPHERALS 




EPISODE is a CP/M" R comput- 
er with 1.6 M byte of disk 
storage on dual 5 1 A flop- 
pies. Its compact design 
provides a wide range of 
standalone or network appli- 
cations including data base 
sharing. 

EPISODE gives you total 
flexibility. You can add your 
own CRT and Printer, what- 
ever brand and price range 
you choose. All the logic in- 
cluding the 64K RAM mem- 
ory is contained on a single 
6" x 8" circuit board ensur- 
ing maximum reliability. 



'Supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 



EPISODE includes a unique 
software system called 
SUPERVYZ™ - a menu 
based software control sys- 
tem that allows the user to 
integrate application pro- 
grams. 

Dealer inquiries invited, 
foreign and domestic. 




Epic Computer Corporation 
7542 Trade Street 
San Diego, CA 92121 
Tel: 714-695-3560 



TRS-80 DISCOUNT 
BUY DIRECT 



Q** 



QJ?* 



WE SELL THE FULL LINE OF TRS-80'S 
AT WHOLESALE PRICES 




MODEL II 

26-4002 64K I Drive $3288 

Ask About Hard Drives 

MODEL III 

26-1062 16K $849 

26-1066 48K with 

2 Drives, RS232 $2069 

COLOR COMPUTER 

26-3001 4K $318 

26-3002 16K Ext. Basic $488 

26-3003 32K Ext. Basic $578 

POCKET COMPUTER 

26-3501 Pocket Computer $188 

COLOR COMPUTER DISK DRIVES 

26-3022 Color Disk Drive #1 $498 

26-3023 Color Disk Drive #2, 3, 4 $338 

• LARGE INVENTORY WRITE FOR YOUR 

•FAST DELIVERY FREE CATALOG 



I 



THOUSANDS OF SATISFIED 
CUSTOMERS 

ORDER TOLL FREE 

1-800-841-0860 



1 



MICRO MANAGEMENT 
SYSTEMS, INC. 

DEPT. NO. 1 
115 C. SECOND AVE. S.W. CAIRO, GA. 31728 

GA. 912-377-7120 

TM - TANDY CORPORATION 
FREE COPY OF WARRANTY UPON REQUEST 
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although The Last One pro- 
duces "error-free code/' it 
may not produce an "error- 
free program." The vendor 
further admits that the 
manual requires considerable 
study, even for someone well 
versed in programming. 

Hence, The Last One is 
really a program-generating 
tool. It does not solve a pro- 
gramming problem because 
it cannot define what it is 
that the user wants to do with 
the machine. Rather, it can, 
once a user is skilled in its 
use, substantially reduce 
coding time. 



LrEC Introduces Sin- 
gle-Chip LSI-11: Digital 
Equipment Corporation has 
made available a single-chip, 
40-pin version of its popular 
16-bit LSI-11 microprocessor 
(previously a 4-chip set). Un- 



fortunately, hardware multi- 
ply and divide were not in- 
cluded. Thedevice is used on 
a new single-board computer 
called the Falcon (or T-11). 
The board contains 4K bytes 
of read/write memory and 
sockets for 4K bytes more, as 
well as 32K bytes of ROM (or 
16K bytes of ROM and 8K 
bytes of read/write memory). 
The board also contains two 
serial ports, 24 parallel I/O 
lines, a real-time clock, and 
DEC'S standard LSI-11 bus in- 
terface. 



i 



ntel Enters the Micro- 
computer Business: It was 

inevitable — Intel has finally 
entered the computer sys- 
tems business. Intel has had 
all the components but has 
never integrated them into a 
complete system. Now it has 
finally formed an "OEM 



Microcomputer Systems 
Division" to market the Sys- 
tem 86/330. The complete 
system is intended to be sold 
by systems houses dealing in 
turnkey systems. In other 
words, Intel supplies every- 
thing but the actual applica- 
tion software. 

The System 86/330 uses In- 
tel's 8086 16-bit microproces- 
sor in a Multibus housing 
with 320K bytes of program- 
mable memory, 35M-byte 
Winchester disk, and 1M- 
byte floppy-disk drive, all 
housed in a desktop unit. Op- 
tions include interfaces to 
IEEE488, RS-232C, RS-422, 
RS-449, Ethernet, and more. 
Disk operating systems in- 
clude iRMX-86, CP/M^86, MD- 
DOS, or Unix. Performance is 
claimed to cover the range 
from the DEC PDP-11/23 up 
to the PDP-11/70 products. 
Prices to OEMs start at 



$19,000 each. Watch out, 
DEC— Intel is coming on 
strong. 



^^Ipple Doings: A. C. 

"Mike" Markkula, President 
of Apple Computer Inc., at a 
recent computer-conference 
panel discussion, shocked 
the audience by telling them 
that Apple Computer will try 
to "diligently eliminate what 
is now commonly referred to 
as 'software protection/ " He 
stated that "users should be 
allowed to have as many 
copies of a software program 
as necessary to do the appli- 
cation." Ironically, seated at 
the panel table was a repre- 
sentative from Atari, which 
has been advertising that it 
will pursue and legally pro- 
secute anyone caught unlaw- 
fully copying its software. 
Apple has also announced 



A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 

Now you can have letter-quality printin g 
and prof essional features for just $1,495? 



r 



MB— 






AJ daisy wheel printer terminals are renowned for 
exceptional performance, high reliability, and applications 
versatility. Now you can have all this for only $1,495* in our 
special limited offer. 

• 30 cps letter-quality printing J 

• Changeable type faces 

• Full ASCII keyboard with 
numeric pad 

• High resolution X-Y plotting 

• Complete electronic forms 
control 

•128-character buffer 

• Asynchronous RS-232 interface 

• Printwheel, ribbon cartridge, j 
and cable included 

• 30-day parts/labor warranty 



• Price excludes options and is subject to 
change without notice. Model shown includes 
certain options. Offer available only in the 
contiguous U.S. 



And you can choose from a list of options including 
forms tractor; pin-feed platen, paper trays, side shelves, 
extra printwheels, APL keyboard and 2K buffer. 

Call your nearest AJ regional 



mL& 



9 




office for details: San Jose, CA 
(408) 946-2900; Rosemont, IL 
(312)671-7155; Hackensack, 
NJ (201) 488-2525. Or check 
the phone book for the number 
of your local AJ sales/service 
office. 

Call Toll Free Now: 
800-538-9722 
In California: 
(408) 946-2900 



ANDERSON 

JACOB5DN 
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©MfCrOTech Exports 1980 



GETS FILES ACROSS! 



With REFORMATTER disk utilities you can read and write 
IBM 3740 and DEC RT-1 1 single density formatted diskettes on your 
CP/M® system. 

REFORMATTER enables you to access large system databases, 
improve data exchange with other organizations, increase program 
development capabilities, and use your micro in distributed processing. 

REFORMATTER programs feature bi-directional data transfer 
and full directory manipulation. ASCII/EBCDIC conversion provided 
with CP/M <-+ IBM. MPIM is now fully supported. 

Program Data Sheets, Application Guides, and Machine Compati- 
bility Guides available. 

Each program $195.00 from stock. Specify CP/M «-* IBM or 
CP/M «■* DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, CA 94301 D Tel: 415/324-9114 □ TWX: 
910-370-7457 MUH-AIJOS □ Dealer and OEM discounts available. 

■■ CP/M* is a registered trademark of Digital Research. Wm 




o^ 
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SAVE $600. 00 
On TRS-80® 48K Model III 



TRADEMARKS: 

TRS-80 and TRSDOS/Radio Shack/Tandy Corp. 
LDOS/Logical Systems Inc. 
Kit Ill/Morgan Products Inc. 




Limited Supply Now Available 
For The Low-Low Price Of $1895. 00 

Includes all the standard basic features of the TRS-80® 
Model 111 with 48K of RAM and disk expansion Kit 111™ 
with two 40 track double density disk drives. 

Also available — TRS-80® Model HI same as above with 
two 80 track disk drives for only »2145. 00 

If You Own A 16K Model III. 

You can easily expand your capabilities with our low 
cost disk expansion Kit IHl M 

Completely compatible with TRSDOS™ and LDOS™ the 
Kit III™ single drive assembly includes: One 40 track 
5 'A" double density disk drive, power supply, floppy 
disk control card, mounting hardware, applicable 

instructions. UimLY y!)Wi 
Also available — Kit 111™ same as above with 
one 80 track disk drive for only *724. 00 

LDOS™ disk operating system *99. 95 
Printers available . . . call for more information. 

Call TOLL FREE (800)851-4614 

In Illinois Call (618) 233-0018 

We accept: Visa. Master Charge. Certified Checks (Personal checks 
require three weeks clearance). Money Orders, and CO.D. 



MORGAN 

Morgan Products Incorporated 104 Berkshire Drive 



Belleville, Illinois 62223 
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Authorized Commodore service center 
Repair of the complete line of Commodore products 

In a hurry? Check our modular exchange program 




Disc Drh« 



commodore 



SOFTWARE: 

OZZ $299 

U/ordcraft 80 299 

Tax Preparation System 380 

IRMA 380 
Dow Jones Portfolio 

Management System 1 1 5 

Personal Tax 55 

Pascal 229 
Assembler Development 

Package 77 

U/ordpro 4+ 329 



HARDWARE: 

CBM 8032 Computer, 

80 Column SI 095 

CBM 8050 Disk Drive 1 340 
CBM 4032 Computer, 

40 Column 995 

CBM 4040 Disk Drive 995 

CBM 4022 Printer 649 

CBM VIC 20 Computer 263 

CBM VS 1 00 Cassette 68 

PET to IEEE Cable 33 

IEEE to IEEE Cable 39 
BASF Diskette, Box of 1 30 



Order TOLL FREE 
1+800-527-3135 

10 AM to 4 PM COT Monday through Friday 

Texas residents call 1 +2 1 4-66 1-1 370 
VISA, MASTER CHARGE, MONEY ORDERS, AND C.O.D. 
"Certified Check" accepted. 

Units in stock shipped within 24 hours, F.O.B. Dallas, Texas. 
All equipment shipped with manufacturer's warranty. 

Residents of Texas, Louisiana, Oklahoma City and Tulsa, 
Qklahoma must add applicable taxes. 



Eclectic shortly will be announcing products that are designed to work 
with CBM systems. 

1 . ROMIO: two RS232 ports- three parallel ports -26K EPROM 

memory-managed alternate character set, software 
controlled- EDOS (extended DOS). 

2. Terminal program (options with ROMIO) 

3. EPROM programmer 

4. Front- end processor 

5. Additional firmware to be announced 

Be sure to write the address below for more information; 
dealer inquiries welcome. 



P.O. Box 11 66 • 16260 Midway Road 
Addison, Texas 75001 '• (214J 661-1370 
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a 237% year-end increase in 
income, to $39.4 million on a 
186% increase in sales (to 
$334.8 million). Expenditures 
for research and develop- 
ment in fiscal 1981 were $21 
million, compared to $7.3 
million in 1980. 



it 



tadio Shack's Own In- 
formation Service: Tandy 
Corporation, parent com- 
pany of Radio Shack, has 
begun to operate its own 
electronic information data- 
base service. The Tandy 
Videotex System is as yet of- 
fered only in Tarrant County, 
Texas (wherein lies Fort 
Worth, site of Tandy's head- 
quarters), but it provides sub- 
scribers with continuously 
updated information, on de- 
mand, around the clock. 

Tandy is inviting providers 
of specialized information to 
join the venture, while 
launching the service with 
the generalized staple diet 
familiar to users of other 
videotex systems: general 
news from local, regional, 
and national sources; sports 
news; special events; busi- 
ness and financial news; and 
weather forecasts. 

During the initial market- 
ing test period, the databases 



will be maintained on TRS-80 
Model II computers using the 
newly developed TRS-80 
Communications Multiplex- 
er. 

Tandy is also in the pro- 
cess of installing TRS-80 disk- 
based computer systems in 
each of its 4000 company- 
owned retail stores in the 
U.S. Each system will do de- 
tached processing and then 
communicate inventory and 
billing information to the 
firm's central computers in 
Fort Worth. 



VJEuote of the Month: 

"The current personal com- 
puter market is about the 
same size as the total potato- 
chip market. Next year it will 
be about half the size of the 
pet-food market and is fast 
approaching the total world- 
wide sales of panty hose." 
James Finke, President, Com- 
modore International Ltd. 

MAIL: I receive a large number 
of letters each month as a result 
of this column. If you write to 
me and wish a response, please 
include a self-addressed, 
stamped envelope. 

Sol Libes 
FOB U92 
Mountainside, NJ 07092 






Software Authors' 
Association Formed 

The Computer Writers' 
Association (CWA) has been 
formed to assist authors in 
situations involving legal 
rights, publishing standards, 
and a host of other difficulties 
that they confront when try- 
ing to sell software. The 
CWA is working on develop- 
ing a standardized contract 
language between software 
writers and publishers, re- 



taining legal counsel, publish- 
ing standards on plagiarism, 
and printing a regular news- 
letter. The CWA will offer 
new authors advice on how 
to break into the industry. A 
data bank will be established 
for members. Regular meet- 
ings will be held. 

Anyone with resources, or- 
ganizational skills and ideas 
should contact the Computer 
Writers' Association, POB 
6312, Minneapolis, MN 
55406, (612) 333-6060. 
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forth 



for PET/CBM 



FORTH is a new concept in programming, with 
the speed of compilers and interactive ease 

of BASIC. Programs become a part of FORTH 
extending thepower of FORTH and your PET . 

8050,4040 disk, cassette all PET-CBMs 16k+ 

Starter fig- FORTH w editor assembler $35 

Personal floating point, strings; source $75 

Professional turnkey development/data base $259 



so-r l *tui<air ( er -Por* 



i-ail 1 oor 



1983 Rio Grand* 

Austin* T»x*s 

78705 



1-312-477-2207 



P.O. »ox 8483 

Rust in> Texas 

78712 






DEALERS INQUIRE 



QUALITY parts at DISCOUNT PRICES 



RFI LINE FILTER 



(or line to line 
& line to ground 
Nx,-^ >v noise suppression 

-\v^£ CORCOM * IOK6 

^1 ^ ** Rated: 10 amp 

115/250 v 50-400 hz 

$ 3.75 ea. to for $35.00 



4PDT PRINTED 
CIRCUIT I2VDC 

14 pin style 
3 amp contacts 
BRAND NEW 
P.C. Mount 

$2.75 EA. 



750 MFD 330 V 
PHOTO FLASH 

2" HIGH X 

1 1/4" 01A. 
$1.25 EACH 
10 FOR $11.00 



TYPE N CONNECTOR 

KINGS UG 3'<?f) EJ-U 
FITS RG55, RG58, RGlM 
RGU»2, RG225 /^m^^_ 
SOLDER TYPE GgJ|Ji0 

$1.75 each 10 for S16.00 



MINI SIZE 

||K BUZZERS 

5$>1% to 3volt? 
wTth wire leads 75c each 
■<-'% 1 1 /2^o 3 volts 

'jy V^WITH PIN TERMirviALS 

B— ^ 75* each 

I 3 to 7 volts 

■l^j WITH PIN TERMINALS 

750 each 



MRF 901 

MICROWAVE 

TRANSISTOR 

$3.00 EA." 



COMPUTER 

GRADE 
CAPACITOR 

3,600 mfd. : jot^ 

40VDC £1-00 f "1 

! 1/8" DIA. • I" N! 1 

6,400 mfd. I 3 

60 VDC $2.50 1 

1 3/8" uia X 4 1/4" X •* 

20,000 mfd.25VDC 

2 '* DIA. x 2%" high $2.00 
22,000 mfd. 25VDC 

2" u.a X 2 I/2*mig« $2.50 
22,000 mfd.40VDC 

2" DIA. X 6" HIGH $3.00 

45 000 mfd. 25 VDC 

2" IMA. > 4" WH-M $3.50 

52,0O0mfd.15VDC 
2"^ X4 1/2 *,.k.„ $3.00 
72,000 mfd. 15 VDC 

■> IA. x I." men ^3-50 




j L.E.D.s 

STANDARD JUMBO 
DIFFUSED 

RED 10 FOR SI. 50 
GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00 
FLASHER LED ft 
5 VOLT OPERATION f% 
JUMBO SIZE Jfl 

2 FOR 51.70 Y] 

Bl POLAR LED 1 

2 FOR $1.70 ''I 

SUB MINI LED 



.079" X .098" 
20mA at 1.75v 

10 FOR $1.00 

200 FOR $18.00 

QUANTITY PRICES AVAILABLE 



14 CONDUCTOR 
RIBBON CABLE 



ALL CLCCTROflKS CORP. 




SCOTCHFLEX « 3365 

28 AWG STRANDED 

GRAY WITH RED MARKER 

10 FEET for $2.50 
100 FOOT ROLL $12.00 



905 S. Vermont Ave. 
P.O. BOX 20406 
Los Angeles, Calif. 90006 
(213)380*8000 

Mon. - Fri. Saturday 
9AM-5PM 10AM-3PM 



Circle 11 on inquiry card. 



TRANSFORMERS 



120 volt 
primaries 



6 VOLTS at 150 mA $1-25 
12 V.C.T. at 500mA $2.50 
16.5 V. at 3 AMPS $6.50 
18 VOLTS at 1 AMP $4.50 
25.2 VCT at 28 AMP $5.50 




• Mln. Order SI 0.00 

• Add S 2.50 

Shipping USA 

• Calif. Res. Add 6% 

• Prompt Shipping 



2" ALLIGATOR CLIPS 



7 clips for $1.00 
100 clips tor $12.00 
500 clips for $50.00 



APPLESCOPE 

DIGITAL STORAGE OSCILLOSCOPE 
Interface for the Apple II Computer 



%iS^WS* 




The APPLESCOPE system combines two high speed analog to 
digital converters and a digital control board with the high resolu- 
tion graphics capabilities of the Apple II computer to create a 
digital storage oscilloscope. Signal trace parameters are entered 
through the Keyboard to operational software provided in PROM 
on the Dl control board. 

• DC to 3.5 Mhz sample rate with 1 024 byte buffer memory 

• Pretrigger Viewing 

• Programmable Scale Select 

• Continuous and Single Sweep Modes 

• Single or Dual Channel Trace 

• Greater than or iess than trigger threshold detection 
Price for the two board Applescope system is $595 
EXTERNAL TRIGGER ADDAPTER $29 

APPLESCOPE EXPANSION CAPABILITY 

APPLESCOPE- HR1 2 High resolution 12 bit analog todigital 
converter with sample ratesto 1 00 Khz.Softwareincluded on disk. 

Price per channel $695 

APPLESCOPE - HRHS High Resolution AND High Speed. 
Combines two 6 bit flash Analog to Digital converters to give 1 
bit converter accuracy at a maximum 7 Mhz. sampling rate. 
Software included on disk. Price per channel $695 

SCOPE DRIVER Advanced software fortheApplescope system 
provided on 5 1 A" floppy disk. Available options include: 

• Signal Averaging - Acquires 1 to 255 signal sweeps and 
displays the averaged result. 

• Digital Volt Meter - Allows use as a real time DVM or use to 
measure points on an acquired sweep. 

• Hard Copy - Uses graphics printer to produce hardcopy 
output of displayed traces. 

• Disk Storage - Allows automatic storage and recover of 
acquired data on floppy disks. 

• Spectrum Analyzer- Calculates and displays frequency 
spectrum of acquired data. 

The basic SCOPE DRIVER package cost is $49 plus $10 
for each selected option. 

BUS RIDER 
LOGIC ANALYZER for the APPLE II 

The BUS RIDER circuitcard silently rides the Apple II peripherial 
bus and allows real time tracking of program flow. Software pro- 
vided on EPROM allows set up of trace parameters from the key- 
board and read back of disassembled code after a program has 
been tracked. 

• 32 bit by 1024 sample memory buffer 

• Monitors Data and Address bus plus 8 external inputs 

• Trigger on any 32 bit word or external trigger 

• Pretrigger viewing 

The BUS RIDER is an invaluable development tool for anyone 
working with Apple II or Apple 11+ computers. Price $295 

Apple II BUS EXTENDERS $19.95 

Allow easy access to Apple II peripherial circuit cards. 

SCOPE PROBES 100 Mhz. Bandwidth X1 & X1 switch 
selectable oscilloscope probes, Price each $49.95 



For further information contact: 

VISA Master Charge 
Dealer Inquiries Invited 



RC ELECTRONICS INC. 

7265 Tuolumne Street 
Goleta.CA 93117 
(805)968-6614 
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System Notes 



6809 Machine-Code 
Disassembler 



Joseph L . Dubner 

PSC Box 103 

APO San Francisco, CA 96366 



Any 6809-based system can use a resident disassembler 
whose purpose is to decipher various postbytes, relative 
addresses, and many op code mnemonics, thus making it 
easier for the assembly-language programmer to inspect 
the contents of memory. Although it produces no labels 
or machine-readable code that can be directly reassem- 
bled, the disassembler described here is fast and small 
(less than 2K bytes). In addition it is both reentrant and 
relocatable, allowing it to be placed anywhere in RAM 
(random-access memory) or ROM (read-only memory) 
while functioning normally. You can program this disas- 
sembler into an EPROM (erasable programmable read- 
only memory) and plug it into any EPROM socket with 
no change in operation. 

A couple of techniques are used to make the program 
relocatable. First, program counter (PC) relative indexed 
addressing, rather than immediate addressing, is used to 
load the data-table starting addresses into an index reg- 
ister. During execution the index register is loaded with 
the program counter plus or minus the distance to the 
table, instead of with an absolute address. When re- 
locating the program to another memory area, the pro- 
gram counter component of the address will still point to 
the table when added to the same offset. The assembler 
accomplishes the hard part of all of this — calculating the 
distance from the instruction to the table. 

Another technique used for writing relocatable code is 
to store temporary variables on the stack rather than in 
absolute memory locations. The 6809, with its two stack 
pointer registers, makes this easy. First the user-stack reg- 
ister (U) is loaded with the current top-of -stack address. 
Next the system-stack pointer (S) is adjusted downward 
to leave room for the variables on the stack. This step is 
necessary to keep subroutine calls and interrupts from 
clobbering the variables on the stack. As long as the U 
register is not changed, variables can be referenced to 
their position on the U stack workspace simply by using 



constant offset indexed addressing (i.e., LDA VARI- 
ABLE!., U). As much stack space may be reserved as nec- 
essary, as long as the computer has RAM available. Of 
course the user workspace must be returned to the system 
stack at the completion of the routine. 

Since all of the temporary variables are on the stack, 
and assuming the stack can grow in size as necessary, the 
program can be interrupted in midexecution and called 
by another user program without changing any of the 
temporary variables. This reentrant feature allows the 
program to appear to service two or more users simul- 
taneously under interrupt control. Of course, when using 
a disassembler in this mode, multiple output devices 
should be provided, or the outputs will be mixed and 
meaningless. 

What does all of this cost? Well, like anything else 
there's the usual trade-off of speed and memory usage. 
While PC relative and constant offset indexed instruc- 
tions operate somewhat more slowly than their im- 
mediate and extended or direct addressed counterparts, 
the speed penalty is not noticeable when the program is 
I/O (input/output) limited, as is this one. And while an 
additional byte is necessary for the indexed mode's post- 
byte, the postbye can sometimes include the constant off- 
set, resulting in a saving of 1 byte of memory over ex- 
tended addressing. 

Using these techniques, the disassembler program in 
listing 1 was written as a subroutine which disassembles 
one machine-code instruction (1 to 5 bytes) and returns to 
its calling program — perhaps a monitor or software 
breakpoint routine. The sample output of listing 2 shows 
a portion of the disassembler working on itself. The 
memory address as well as the machine code are shown, 
followed by the mnemonic of the op code. The 
mnemonic's operand is deciphered to make offsets, target 
addresses, and addressing modes more readable. 

Text continued on page 362 
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HAVE YOUR CAKE 
AND EAT IT TOO 



- ■:, y{,fr | |fa» ' i te a 




As 
Low As 

*690 



ITS A PECE OF CAKE TO CONNECT ATS ft cteK 
TRIXI INTERFACE TO YOUR OLIVETTI PRAXIS 30 
OR 35 CORRECTING ELECTRONIC TYPEWRITER. 
DAISY WHEEL QUALITY AT DOT MATRIX PRICES! 



• 10+ CPS 

• 15 MINUTE INSTALLATION 

• HALFSP ACE JUSTIFICATION 

• CABLE REMOVES IN SECONDS 

• TYPEWRITER FUNCT. UNIMPAIRED 

• AVAILABLE NOW: ATARI & APPLE 

• OTHER DIRECT CONNECTIONS 
AND RS232 AVAILABLE SOON 

fl cTeK 



• PRINT AND PRINT *N OPERATE 

• NO INTERFACE NEEDED: 

USES FRONT CONNECTOR -ATARI 
USES CONTROLLER PLUG -APPLE 

• PRICE: $215 -APPLE ADD $10 
fBASED O N WARDS PR30 PRICE 

• TYPEWRITER AND SERVICE 
WIDELY AVAILABLE 



1 2225 S W 2nd /SUITE 200- 
P.O.B. CCC 
BEAVERTON, OR 97075 




NEC 



PC 8000 Computer System 

• PC 8001 A Z80 Microcomputer 

• PC 8031 A 5 1 / 4 " Disk Drive 

• PC 8023 Printer - 100 CPS 

• JB 1201M 12" Green Monitor 

• NC 8500 Wedge 



64 K RAM 

CP/M® 

Joy Stick Ports 



RS-232 Interface 

4 Channel Sound/Music 

325K Disk Storage 



COMPLETE 64K SYSTEM 
$3150 



Free Freight 

on 

Prepaid items 



Du Wayne Industries 

5574 Firestone Road 

Livermore, CA 94550 

(415) 932-4373 



n 



SAVE UP TO $750.00 NOW 

on TRS-80™ & Hewlett-Packard® Computers 

With This Coupon* 

Now you can own a great little computer at a great big discount off the manufacturer's 
list price. For home or office use, the Radio Shack® line of computers is first in quality, 
performance and price. 

• FREE SHIPPING in the 48 continental contigious states on prepaid orders of $100 or more. 

• NO SALES TAX collected on out-of-state orders. TRS-80 

• CONVENIENT ORDERING — Call us TOLL FREE — 800/531-7466 Model II 

• FREE COMPLETE PRICE LIST available upon request. 




Catalog Cashier's Cash Price 

Number Description List Price Check You Save 
Radio Shack® TRS-80 Model II 

26-4002 64K 1-Disk Model II 3,899.00 3,299.00 600.00 

26-4150 Model II Hard Disk System (installation Not included). 4,495.00 4,045.50 449.50 
Radio Shack® TRS-80 Model III 

26-1062 Model III 16K 999.00 859.00 140.00 

26-1065 Model Mi 48K — 1 Disk 1,995.00 1,795.50 199.50 

26-1066 Model III 48K - 2 Disk 2,495.00 2,099.00 396.00 

Radio Shack® TRS-80 Color Computer 

26-3001 4K Color Computer 399.00 315.00 84.00 

26-3002 16K Color Computer 599.00 475.00 124.00 

26-3003 32K Color Computer 699.00 585.00 1 14.00 

Hewlett-Packard® HP-85A Personal Computer 3,250.00 CALL FOR PRICE 

Hewlett-Packard® HP-125 3,750.00 2,999.00 751.00 



Pan American Electronics 



CALL TOLL FREE 800/531-7466 • Texas & Principal Number 512/581-2766 • Telex 767339 

Dept. 14 • 1117 Conway Avenue • Mission, Texas 78572 

FORT WORTH BRANCH: 

2912 N. Main, Fort Worth, Texas 76106 • Phone Number 817/625-6333 



TRS-80 is a Trademark of Tandy Corp. 'With This Coupon Only! — Offer expires 3/31/B2 Prices subject to change without notice — Slightly higher for Credit Card Orders. 
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Listing 1: The 6809 machine-code disassembler program. 



000C5 
0002 
0004 
000G 
0007 
000S 
0009 
13130ft 
000B 
003C 
000D 
000E 



0010 
0014 
0015 
001.7 
0019 
001 B 
001 C 
002(3 
0022 
0027 
002C 



0010 



003D 



0000 


34 


GB 


I307J2 


33ES 


C3 


0005 


IF 


34 


0007 


PF 


42 


0009 


10AF 


CA 


000C 


30 


4& 


000E 


C& 


0ft 


0010 


&F 


Q0 


0012 


5ft 




0013 


2E 


FB 


0015 


SB 


20 


001 7 


G& 


2D 


CM) 19 


ft7 


S0 


001 B 


5ft 




001 G 


26 


FB 


001 E 


h£ 


42: 


0020 


ftF 


44 


0022 


&C 


4G 


0024 


EG 


80 


002b 


CI 


10 


002S 


27 


04 


002ft 


CI 


1 1 


002C 


2E 


0G 


002E 


E7 


47 


0030 


EC 


4E 


0032 


EG 


S0 



*** DISAS9, BS09 MACHINE CODE DISASSEMBLER 
* VER 1-1, JUN 1981, J. DUBNER 



* THIS SUBROUTINE 

* CONSOLE. IT IS 

* REQUIRES NO RAM 



DISftSSEMBLEB GB09 MACHINE CODE TO THE 
COMPLETELY POSITION INDEPENDENT AND 
OTHER THftN ftBOUT 90 BYTES ON THE STACK. 



* ON ENTRY X:=* PiDDRESS TO BEGIN DI SftSSEMBL ING, Y:= ftDDRESS 

* OF MONITOR'S OUTPUT ROUTINE. 

* ON EXIT Xs« ftDDRESS OF NEXT INSTRUCTION TO DISASSEMBLE, 

* Y IB RESTORED 



* O) AND O) ftRE 

* BROCKETS (ftSCII 

* ftDDRESSING 



MY PRINTER'S 
*5B ftND *5D) 



CHftRftCTERB FOR SQUARE 
ftND SIGNIFY INDIRECT 



*** USER STACK ORGANIZATION 
* TEMPORARY STORAGE 



DUTCH 

DURftDR 

WRKADR 

LENGTH 

PAGE 

OPCD 

POSTB 

BYTE1 

BYTE2 

I MDFLG 

INDBYT 

IMXTBUF 



RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 
RMB 



* OUTPUT BUFFER 
BUFFER EQU * 

RMB 

RMB 

RMB 

RMB 

RMB 

RMB 

RMB 

RMB 

RMB 

RMB 
OPRftND RMB 
ENDBUF EQU 



HEXB 
MMEM 



4 

1 



MONITOR'S OUTPUT CHARACTER ROUTINE 

CURRENT DISASSEMBLY ADDRESS 

WORKING ADDRESS 

INSTRUCTION LENGTH 

OP CODE PAGE 

OP CODE 

OP CODE SECOND BYTE 

MSB OF OPERAND 

LSB OF OPERAND 

INDIRECT ADDRESSING FLAG 

INDEXED ADDRESSING BYTE 

NEXT AVAILABLE BYTE OF OUTPUT BUFFER 



START OF OUTPUT BUFFER 
ADDRESS 

PAGE HEX BYTES 
OPCODE HEX BYTES 
POST BYTE HEX BYTES 

OPERAND HEX BYTES 

OP CODE MNEMONIC 

OPERAND PLUS CR, LF, EOL 
END OF BUFFER 



ORG *K) 

*** INITIALIZATION 

DIBAS PSHS ft,B,Y, U PRESERVE REGISTERS 

LEftU DUTCH-ENDBUF, S 

TFR U,S SET UP WORKSPACE ON STACK 

GTX CURADR, U SAVE ftDDRESS TO DISASSEMBLE 

STY DUTCH, U SAVE OUTPUT CHAR ROUTINE ADDRESS 

LEAX LENGTH, U INITIALIZE TEMPORARY VARIABLES 

LDB ^BUFFER-LENGTH 

IMIT1 GLR , X+ 

DECB 

BME INIT1 

LDft #*2E) INITIALIZE BUFFER WITH BLANKS 

LDB #ENDBUF-BUFFER 

INIT2 STft , X+- 

DECB 

BNE I MIT 2 

LDX CURADR, U INITIALIZE WORKING ftDDRESS 

9TX WRKADR, U 

IMC LENGTH, U INSTRUCTION LENGTH ftT LEAST 1 BYTE 



:+:+::+: MAIM PROCEDURE 



MAIN1 



LDB 

CMPB 

BED 

CMPB 

BNE 

STB 
INC 
LDB 



, X + 

#*1 
MA INI 

MAIN2 



GET FIRST BYTE OF MACHINE CODE 

PAGE 1? 

YES 

NO, PAGE 2? 

NO, MUST BE DP CODE 



PAGE,U SAVE PAGE 

LENGTH, U LENGTH AT LEAST 2 BYTES 

,X+ GET OPCODE 



Listing 1 continued on page 344 
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Model 953A EPROM 
PROGRAMMER 





-^ 






. . 




" Xb 


~ ' ^>^ 










:•• 









• Programs 2508, 2758, 2516, 2716, 2532 and 2732 five volt EPROMS. 

• Complete - no personality modules to buy. 

• Intelligent • microprocessor based, programs and verifies any or all bytes. 

• RS-232 serial interface - use with computer or terminal. 

• Verify erasure command - verifies that EPROM is erased. 

• Extended diagnostics • error output distinguishes between a bad EPROM 
and one which needs erasing. 

• May be used for extremely reliable data or program storage. 

• All power on programming socket under processor control. LED warning 
light indicates when power is applied. 

• Complete with Textool zero insertion force socket. 

• High performance/cost ratio. 

• Standard DB-25 I/O connector. 



•{► 



BAY TECHNICAL ASSOCIATES, inc. 



HWY. 603, P.O. BOX 387 

BAY ST. LOUIS. MISSISSIPPI 39520 

(601) 467-8231 



Supercharge Your Micro's Performance With 




The Professional Operating System with CP/M™ Compatability 

•Specticulir Parformince. Programs run 3 to 10 times faster compared with TRSD0S or CP/M. 

Benchmark results up to 20 times faster obtained with some applications by independent firm 1 
•Double-Sided Drive Support. Provides 1 25 Megabytes of storage per 8" double-sided/density disk 

Intermix any combination o! single- or double-sided drives on-line 
•Expanded 0lrectorl««. Store larger number of fifes and more information per disk. 
•Automatic Density/Side Recognition. Oetects changes in disk format automatically. Change disks at 

anv time without compromisino data or "BDOS/Rpiad-Only" errors 
•Fast Disk Backups. Copy a complete 8" SS/DD diskette (610K) in less than 80 seconds. Copy a 

double-sided/density diskette (1.25 Megabytes) in less than 1 minute 45 seconds' 
•Hard Disk DrlveSupport. Supports large hard disksinexcess of 1.000 Megabytes without partitioning. 
•Advanced Utilities. Complete set of disk utilities, system, date and time functions, communications 

channel interlace, etc provided as standard features 
•Enhanced Automatic Print Spooling. Run muttiple printers simultaneously: support for multiple 

queues and printers is standard feature on spoofing versions 
•CP/M CompitlbHrty. Virtually any CP/M (version 2.x) program will run under TURBODOS without 

modification Also fully media compatible with standard CP/M-tormat diskettes. 
•Advanced Malnframe-IIke features. Includes read-atter-write validation of atl disk update operations, 

type-ahead buffers, incremental disk backup ulility. password/log-on security, system date and time 

functions, accepts string of muttipte commands, and numerous other capabilities not available under 

CP/M or TRSDOS Multi-user, networking versions also available 

TRS"80 Model II 4t *4 ^\ ^T Dealer and OEM inquiries invited 

and Xerox 820 versions 

Special Introductory Price 



king versions also available 

$195 



Data-Rx.lnc. 



Easily adaptable to any Z80-based computer. 



(408) 375-2775 • 686 Lighthouse Avenue* Monterey, 93940 



TURBODOS is the registered trademark of Software 2000 

CP/M. MP/M. and CP/NET are registered trademarks ot Digital Research 




Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 



R 2 l/0 

S-100 ROM, 

RAM & I/O 

BOARD 




ECT's R 2 l/0 is an S-100 Bus I/O Board with 3 Serial 
I/O Ports (UART's), 1 Parallel I/O Port, 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 




^#f^ 



RM-10 
S-100 

RACK MOUNT 
CARD CAGE 



ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 
(15A @ 8V, 1.5A @ ± 16V). $295.00 



Specializing in Quality Microcomputer Hardware 

Industrial • Educational • Small Business • Personal 

Card Cages, Power Supplies, Mainframes, CPU's, Memory, 110, OEM Variations 



ELECTRONIC CONTROL TECHNOLOGY 



763 Ramsey Ave., Hillside, NJ 07205 



Circle 119 on inquiry card. 



(201) 686-8080 
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Listing 1 continued: 



0034 AF 
003G E7 
0038 CI 
003ft 24 
003C CI 
003E 25 
0040 C4 
0042 20 

0044 C4 
004G CA 



004S 
004ft 
004 B 
004F 
0051 
0054 
005G 
005S 
005ft 
005B 

005D 
00E0 

00E2 
00E5 
00E7 



3D 

30ED 

30 

31CS 

CE 

PE 

ft7 

5ft 

2E 

30CS 
AF 



44 
4S 
80 
0S 
40 
0S 
0F 
04 

0F 
40 

04 

051C 

SB 

22 

04 

S0 

00 

F9 



4E 



ft ECS 22 



SI 
1 027 



2ft 
02B7 



00EB AG 4S 
00ED Si C0 
00EF 1024 0247 



MAIN2 STX 
STB 
CMPB 
BHS 
CMPB 
BLO 
ANDB 
BRA 

MAIN3 AND£ 
ORB 

MAIN4 LDA 
MUL 
LEAX 
LEAX 
LEAY 
LDB 

MAINS LDA 
EJTA 
DECB 
BNE 

LEAX 
STX 

LDA 

CMPA 

LBEQ 

* SELECT APPL 
LDA 
CMPR 
LBHS 



WRKADR, U SAVE WORKING ADDRESS 
OPCD, U SAVE OPCODE 

OPCODES *S0-FF? 

YES, CONVERT TO *40-4F 

OPCODES *40-7F? 

NO 

YES, CONVERT TO *00-0F 



***80 

MA I N3 

#$40 

MAIN4 

#*0F 

MAIN4 



#*0F 
#*40 

#4 

MNTAB, PC 
D, X 

MNEM, U 
#4 
, X + 
, Y+ 

MAINS 



CONVERT TO *40-4F 



MULTIPLY BY 4 TO CALCULATE ADDRESS 
OF ENTRY IN MNEMONIC TABLE 

X POINTS TO ENTRY IN TABLE 
Y POINTS TO SPACE IN BUFFER 



TRANSFER OPCODE MNEMONIC FROM 
INTO BUFFER 



TABLE 



OPRAND,U POINT TO OPERAND POSITION IN BUFFER 
NXTBUF, U 

MNEM,U GET FIRST CHAR OR MNEMONIC 
#' * ILLEGAL OPCODE? 
ILEGOP YES 

I CABLE PROCESSING ROUTINES 
OPCD, U 
#*C0 
OPC0 



Listing 1 continued on page 346 



Brand New, Top Quality, Exact Replacement Ribbons & Cartridges. These Ribbons Produce 

Super Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 

Promptly for Much Less Than Most Retail Stores 

•SPECIAL! BUY 10 and GET ONE FREE! 



OFF!! 
OR MORE ! 



YOUR PRINTER 



ANAOEX 9000 Series 
CENTRONICS 700-703,737, 779 
CENTRONICS 100. 101A, 102, 

103,300,301.306.308,330, 

358,398.500.501,503,508, 

588, 620. 820. 
CENTRONICS 704-705 
DEC V2 x 40YO. 
DEC V2 x 60Y0. 
DIABLO HYTYPE II (M/S 8LK) HI 

YIELD. FITS 7 PRINTERS! 
EPSON MX70/80 
IBM -"SILVER DOLLAR" Sys. 

34. Sys. 32 M0LA, Series 

IM0L4974, 5256. 3287, 3770. 

3771-3774,4974.5100,5103. 

51 10, 5228. 5256, 5320M0LA 
I8M - HARMONICA '/?". SERIES 

I. MOO 4973/11, 3200, 3289. 

MOO 2. 
NEC SPINWRIJER 
0UME (FITS 80 PRINTER MOOS) 
RADIO SHACK DAISY WHEEL II 
RADIO SHACK IPIII, LPV 
RADIO SHACK LPII, LPIV 
TELETYPE MOO 33, 28. 35. 37. 

38. 88. 
WANG M/S. 5541W.WC, 5581, 

W0, 6581W. 2281W 



— 
3/pk 
3/pk 



1/pk 
3/pk 
3/pk 
1/pk 

1/pk. 
5/pk 



3/pk 



4/pk 
3/pk 

1/pk. 
one/pk 

3/pk 
10/pk 

1/pk 



1400 ea 
18.95/3 pk 
26.33/3 pk 



16.95 ea 
17.77/3 pk 
20.12/3 pk 
9.31 ea 

16.00 ea 
5.80 ea 



23.40/3 cart 
18.00/3 pk 
24.95/3pk 
13.95/carl 
18.95/3 pk 
2.40 ea 

6.85 ea 



YOUR WHOLESALE PRICE 



14.00 

11.95/3 pk 
17.55/3 pk 



13.95/Giant Can 
12.95/3 pk 
14.25/3 pk 
6.87 ea 

1 6.00 ea 
14.90/5 pk 



20.85/3 pk 



(14.00 ea) 
(3.98 ea) 
(5.85 ea) 



(1 3.95 ea) 
(4.32 ea) 
(4. 75 ea) 
(6.87 ea) 

(13.95 ea) 
(2.98 ea) 



(6.95 ea) 



23.60/4 pk rb. reload 

13.95/3 pk 
8.25 
8.95/Reload rib." only 

11.95/3 pk 

13.90/10 pk 

5.95 ea 



(5.90 eai 
(4.65 ea) 
(8.25 ea) 
(8.95 ea) 
(3. 98 ea) 
(1.39 ea) 

(5.95 ea) 



— m 7 

.563" x 45' 
1" x 108' 



5/16"x210' 
1/2" x 120' 
1/2" x 180' 

5/16" x 
'High Yield" 

^oo-xeo' 

9/16" x 30 



1/2" 
1/4"j 

.500" 
563" 

1/2" 



COMMENTS 



Nylon Jet 81k 
Nylon Jet 81k 
Nylon Jet 81k 
5 mil High Speed 



Giant Carl 
Double Spools 
Double Spools 

300.000 plus imp. 

Nylon Jet 81k 
Nylon Jet 81k 



Nylon Jet 81k 



Nylon/Ex Lng Life 
Multistrike Film 
Mylar Multistrike 
Nylon Incl Instr 
Nylon Jel 81k 
Nylon Jet 81k 

Mullislrike Film 



C-777 
C-700 
C-100 



C-7045 
R-600 
R-644 
C-511 

C-522 
R-300 



R-400 
C-525 
C-789 
R-T3 
C-700 
R-450 

C-550 




TERMS: 

MINIMUM PURCHASE -$20 
PAYMENT BY: C.O.D. (UPS), CHECK, 

MASTER CARD, OR VISA CHARGE 

CARD. 
VOLUME DISCOUNTS: 

20-50 PACKS 10% 

51 - 100 PACKS 15% 

♦UNDER $20, ADD $5 HANDLING. 
"APPROX. RETAIL. PRICE VARIES. 

ANCIE LABORATORIES 

5200-J Philadelphia Way 301-345-6000 (Wash. DC. Local) 
Lanham. Maryland 20706 301-792-2060 (Balto. MD Local) 

800-638-0987 (National) 



NAME- 



ADDRESS- 
CITY 



.STATE. 



.ZIP_ 



ANCIE Laboratories 
5200-J Philadelphia Way 
Lanham. Maryland 20706 



301-345-6000 (Wash. D.C. Local) 
301 -792-2060 (Balto. MD Local) 

800-638-0987 (National) 



QTY 



TOTAL 



□ Check Enclosed 

□ C.O.D. 

□ VISA 

□ MASTER CHARGE 
ACCT. # 



EXP. DATE 

MIN. ORDER $20 

PRICES SUBJECTTO CHANGE 
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Circle 20 on Inquiry card. 



CATCH THE S-1 00 


INC. 


BUS! 


n 


\ \ \ \ 


vw 


fr 


\ SHOO / 


^W 


G 


ii • 


•JW^* 


LIST 


OUR 
SPECIAL 








February Specials 


PRICE 


CASH 
PRICE 


Morrow Designs Discus 2D double 






density disk controller A&T 


399.00 


275.00 


Godbout 32K Static RAM XX A&T 


425.00 


320.00 


Decision I 65K RAM DD drives, CP/M, 






MICRO SOFT BASIC, 3 SER & 






2 PAR PORTS 


4140.00 


3100.00 


3 M 8" diskettes 740-10 per box ot 10 


46.50 


25.00 


Hayes Microcomputer Stack Modem 


279.00 


237.00 



Subject to Available Quantities • Prices Quoted Include Cash Discounts. 
Shipping & Insurance Extra. 

We carry all major lines such as 

S.D. Systems, Cromemco, Ithaca Intersystems, North Star, 

Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM. 

For a special cash price, telephone us. 

We are pleased to announce our appointment as a 
TEI distributor. Dealer inquiries invited. 

S-IDD,inc. 

14425 North 79th Street, Suite B 
Scottsdale, Arizona 85260 

Order Number 800-528-3138 
Technical 602-991-7870 



Circle 331 on inquiry card. 



J 




8" DUAL DENSITY CONTROLLER 

• UP TO 4 MEGABYTES ON LINE 

• DOS 3.2, 3.3 COMPATIBLE 

• PASCAL tm AND CP/M tm DUAL DENSITY 
NOW AVAILABLE 

• IBM tm 3740 or SYSTEM 34 FORMATTED 

• SHUGART, QUME, SIEMENS COMPATIBLE 

• IMMEDIATE DELIVERY 

Available at your local APPLE Dealer: $595. 



S™> 



SORRENTO VALLEY ASSOCIATES 

11722 SORRENTO VALLEY RD. 

SAN DIEGO, CA 92121 TWX 910-335.2047 



J 



X-8000 (System 3) $7053 

• Z8000 CPU with memory 
management 

• 256K bytes RAM 

• 8 serial I/O ports 

• Dual 8" floppy disk drives 

• Multi-user operating system 

• 15 slot backplane, 40 amp 
power supply 

• Meets IEEE Multibus standard 



Z8000 or 68000 

X-6000 (System 4) $7099 

• 68000 CPU (8 Mhz) 

• 256K bytes RAM 

• 2 serial, 4 parallel I/O ports 

• Dual 8" floppy disk drives 

• Operating system 

• 15 slot backplane, 40 amp 
. power supply 

• Meets IEEE Multibus standard 




Options (X-8000 or X-6000) 

• Up to 16 megabytes RAM 

• Winchester disk drives 

• Cartridge disk drives 

• Intelligent I/O board 

Peripherals 

• Ampex Dialogue 80 CRT $1045 

• Dual Qume floppy disk drives 
with case and power supply 
$1545 



COMPUTEX 

MICROCOMPUTER SYSTEMS V 



5710 Drexel Avenue 
Chicago, Illinois 60637 

312 684-3183 



Circle 82 on inquiry card. 
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System Notes, 

Listing 1 continued: 



1 



0073 

0075 

0079 

007B 24 

007D SI 

007F 

00 



30 



SI 

00S5 1024 
00S9 SI 



1024 01S2 
SI 40 
12 
30 
1024 00F5 



00SB 
00SD 



24 
20 



ED 
2b 



008F 
0091 
0093 
0095 27 
0097 SI 
0093 2E 
009B IE 



009E S4 
0000 CE 



0002 SI 

0004 27 
00OE SI 

0005 2E 
0000 CE 
00AC E7CS 25 
00OF 20 1 



20 

00BD 

10 

ZC 

00 



47 
0S 
4E 
04 
5E 
03 
02S4 



F0 
41 
40 
0E 
50 
07 
42 



00B1 SI 
00B3 2E 
00B5 17 
00BS 20 



00BO SI 
00BC 2E 
00BE 17 
00C1 20 



00C3 17 

00CE IE 



00C9 EE 
00CB 27 
00CD IE 



00D0 SI 
00D2 27 
00D4 SI 
00DE 2E 
00DS IE 



00DB 
00DD 
00DF 
00E1 
00E3 
00E5 
00ES 
00EO 
00ED 
00F0 



SI 

27 

SI 

2E 

SB 

07CS 

SE 

17 

17 

IE 



E0 
05 

02S5 
0C 



70 
05 

03C1 
03 



03 OE 
041B 



47 
03 
0252 



1G 
04 
17 
03 
00S0 



10 
09 
1C 
10 
43 
2E 

03F0 
03S4 
03F1 



00F3 SI IE 
00F5 25 F9 
00F7 EC 4E 
00F9 EE.DS 04 



00FC E7 
00FE C4 



40 



CMPO 


#$30 




L.BHS 


DPS0 




CMPO 


#$40 




BHS 


OP00 




CMPO 


#$30 




LBHS 


DP30 




CMPO 


#$20 




LBHS 


OP20 




CMPO 


#$10 




BHS 


OP10 




BRA 


OP00 




ODES 


00-0F OND j 


^0-7F 


ILLEGOL OPCODES 




TBT 


PAGE, U 


MUST BE PAGE 


8NE 


OP01 




CMPO 


#$4E 


$4E AND $5E NOT VALID 


BED 


OP01 




CMPO 


#$5E 




BNE 


OP02 




LBRO 


ILEGOP 


ILLEGAL OPCODE EXIT 


;ter addressing 




ONDO 


#$F0 




LDB 


#' 




CMPO 


#$40 


O-REG? 


BED 


OP03 


YEB 


CMPO 


#$50 


B-REG? 


BNE 


OP04 


NO 


LDB 


#' B 


YES 


STB 


MNEM+3.U 


PUT REGISTER INTO MNEMONIC 


BRO 


OP07 





DP00 



OP01 



OP02 



OP03 



* INDEXED ADDRESSING 
OP04 CMPO #$E0 

BNE DP05 
LBSR INDEX 
BRO OP07 

* EXTENDED ADDRESSING 
OP05 CMPO #$70 

BNE OP0E 
LBSR EXTEND 
BRO 'OP07 

* DIRECT ODDRESSING 
OP0G LBSR DIRECT 
OP07 LBRO FINISH 

*** OPCODES 10- IF 

* TROP ILLEGOL OPCODES 
OP 10 LDB PAGE, U 

BED OP 12 
0P11 LBRO ILEGOP 

* PROCESS LDNG BRONCHES 



PROCESS INDEXED MODE 



PROCESS EXTENDED MODE 



PROCESS DIRECT ADDRESSING MODE 
FINISH UP 



MUST BE POGE 



0P12 



opi; 



CMPO 

BED 

CMPO 

BNE 

LBRO 



#$1G 
0P13 
#$17 
0P14 
0P23 



PROCESS LIKE 20-2F 



* PROCESS CC INSTRUCTIONS 



0P14 

0P15 
0P1G 



CMPO 

BED 

CMPP 

BNE 

LDO 

STO 

LDO 

LBSR 

LBSR 

LBRO 



#$10 

0P15 

#$1C 

0P17 

# 7 C 

MNEM+4, U 

# 7 # 

PUTCH 

DIRECT 

FINISH 



FIX ' ANDCC 1 



PRINT OS IMMEDIOTE MODE 
PROCESS LIKE DIRECT ODDRESSING 



* PROCESS REGISTER TRONSFER INSTRUCTIONS 

0P17 CMPO #$1E 

BLO OP lb PROCESS REMAINING i-BYTE INSTRUCTIONS 

INC LENGTH, U 

LDB t-WRKADR, U«- GET POST BYTE 

STB BYTE1.U 

ANDB #$SS CHECK BOTH REGISTERS SOME SIZE 



Listing 1 continued on page 348 
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Circle 257 on inquiry card. 



Circle 129 on inquiry card. 



Model EP-2A-88 

EPROM Programmer 



OPTIMAU TECHNOLOGY INC 

EP-2A-88 '1 

ffp-riM par ■-,; itsu.iv * ■'■*■■ 




* Easy to use 

* Reliable 

* Field proven 



Fast as Jackrabbits . . . Well, almost! 

In Australia, two rabbits can reproduce over 13 million offspring in three years . . 

At 105 seconds for 2716's, the EP-2A-88 can reproduce 1 ,892,160 EPROMS in 

three years. Single push button control, the EP-2A-88 checks if EPROMS are 

erased, programs and verifies. Many features, including self test, diagnostics and 

audio prompt. 

The EP-2A-88-1 will accept Copy (CM) modules for the 2758, and 2716 
EPROMS. The EP-2A-88-2 will accept copy modules for the 2716, 2732 and 
TMS2532 EPROMS. Power requirements are 115 VAC 50/60 Hertz at 15 watts. 

Part No. Description Price 

EP-2A-88-1 EPROM Programmer $490.00 

EP-2A-88-2 EPROM Programmer 490.00 

CM-50 Copy Module for 2716, TMS 2516 EPROMS 25.00 

CM-70 Copy Module for 2758, TMS 2508 EPROMS 25.00 

CM-20 Copy Module for 2732 EPROMS 25.00 

CM-20-A Copy Module for 2732 A EPROMS 33.00 

CM-40 Copy Module for TMS 2532 EPROMS 25.00 

Non Standard Voltage Option 

(Specify 220v,240v, or lOOv) 15.00 

Optimal Technology, Inc. 

Phone (804) 973-5482 
Blue Wood 127 Earlysville, VA 22936 



START YOUR OWN 
COMPUTER CO. 



HOW TO START YOUR OWN SYSTEMS HOUSE $36. 

7th edition. November 1981 

Written by the founder of a successful systems house, this fact-filled 220-page 
manual covers virtually all aspects of starting and operating a small systems com- 
pany. It is abundant with useful, real-life samples: contracts, proposals, agree- 
ments and a complete business plan are included in full, and may be used im- 
mediately by the reader. Proven, field-tested solutions to the many problems 
facing small turnkey vendors are presented. 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 

by Leslie Nelson, 4th revised edition, December 1981 

Independent consultants are becoming a vitally important factor in the micro- 
computer field, filling the gap between the computer vendors and commercial/ 
industrial users. The rewards of the consultant can be high: freedom, more satis- 
fying work and doubled or tripled income. This manual provides comprehensive 
background information and step-by-step directions for those interested to ex- 
plore this lucrative field. 

FREE-LANCE SOFTWARE MARKETING $30. 

by B.J. Korites, 3rd edition, June 1980 

Writing and selling computer programs as an independent is a business where • 
you can get started quickly, with little capital investment «you can do it full time or 
part time • the potential profits are almost limitless. This best-seller by Dr. Korites 
explains how to do it. 

HOW TO START YOUR OWN WORD PROCESSING SERVICE $39.50 

by Leslie Nelson. February 1982 

Turn a small investment into a steady, money making business that adds $10,000. 
$50,000 or $100,000 to your income. Detailed start-up. marketing and operations 
plans are included. 



Send check, money order, VISA, Master Charge or American Express # and exp. 
date. Publisher pays 4th class shipping. Add $1.00 per book for UPS shipping 
(USA only). NJ residents add 5% sales tax. For faster shipment on credit card 
orders call (201) 783-6940. 

ESSEX PUBLISHING CO. Dept 2 

285 Bloomfield Avenue • Caldwell, N.J. 07006 



£ 



COMPUTERS 

ATARI" 800™ 
COMPUTER SYSTEM 

16k -'750.00 
48k -'898.00 

APPLE II Plus" 
64*~*139&D° 



ATARI Jl» 
Software x 

Missis Command 
Asteroids 
Star Raiders 
Chess 
All/ 



REAL-TIME CLOCK 

CALENDAR (MSM 5832) 

miwtm Mono •*•<•! Oat* CHOS I C 



■"'*N 



-32 7MKIU ilal Control 

"S* Pow Sup 

'Low toovr Oi*MM>t>on 



*745 

■ /SftCt 

XTAL 

*2£5 



No"Glitches",Surges 
Or Interference 

THE MPOTTT TURNS AN 
OflOWUflY OUTLET INTO 

AQOWTHOLLFD FIULREO 

mm* source 

MPD117 
$79.50 



DISKETTE 
«SALE» 

Wabash: 
5 1/ 4 _KV*24?5 

8inch^ V2795 




Call For Quant 
! PRICING! ** 



CARDS 

MICROSOFT 

Z80* 

*295°° 
16KRAM 

*160°o 
viDcx 
V1DEOTERM 

SOcKUrtwi 

$295DO 

KEYBOARD 

ENHANCER 

$12000 

CALIF COM? SYS 

APPLE 
CLOCK 
$12400 

PROTO 
BOARD 
*25QO 



•SPECIALS 

ZEIITH ZVM— 121 VideiMonitoi: Green Phosphor 

12 inch. 15+mhz. — *- $129.°° 
3mch MUFFIN FAtw/«rtf 
UPO 765: Floppy Disk Cont.-^' 19.95 
8155-MW-H11.50 
B255-PPI — — IM5 
Z1 II- Static Mil —AW 
8085A CPU— ^8.50 
MC6800-CPU— -17.75 
ER2501-EARDM— 4.95 



AY3-8603-*4.95 
6402? 6.50 
6802*9.50 
6502*6. 50 
6810*3.95 
6821-^4.95 
8279-$ 12.50 



MONITORS 



AMDEK 

wCorp. 



V2in. B/W — *129P<> 
Win. Green— *155P° 
13in. Color— $ 365P° 




#ADDS# 

VIEWPOINT 

TERMINAL 

*579P° 



COMPONENTS 



.75 

743140 1.00 
74S158 .79 



SM740OH 
SN7402M 
SN7404N 
SM7400N 

SN7410M 
SN7412M 
SM7413N 
SM7414N 
SN7416N 
SN7417N 
SN7420N 
SN742SN 
SN7430N 
SN7437N 
SN7438N 
SN7440N 
SN7442N 
SN7443N 
SN7445N 
SN74S1N 
SN7454N 
SN7474N 
SN7475H 



SN74S2N 
SN7492N 
SN7493N 
SN7499N 
SN74MN 
SN74122M 
SN74136N 
SN74141N 
SN741S1N 
SN74153N 
SN741S4N 
SN741SSM 
SN74157N 
SN74160N 
SN74161N 
SN74163N 
SN74164N 
SN7416SN 
SN74174N 
SN7417SN 
SN74180N 
SN741B1N 
SN74393N 



74S» 
74S201 
74S240 



74837 56 745331 

74SSG .as 74S287 

74S51 At 

74S64 M 

74S74 .86 743470 

748M .96 74S471 

74ST12 1.96 745473 

748132 1.45 74S474 



74LS00 



PRINTERS 

EPSW ^°/o 

MX-80 W 

FT-^645: 00 

Interface & cable 
|7&90 



CONCORD 



PRODUCTS 



* 



WE CARRY 
COMPUTER 

BOOKS!!! 



1971 SO. STATE COLLEGE . 

ANAHEIM, CALIF. 92806 V^ 

(714)937-0637 M£ n a 

■■i™ 4Mk CHECK — M/O \°lv» V ° " 

*^ r NO COD u 



*10.MIN ORDER/ CA RES- ADD 6 < 
FRT 
*10- 49 *2.00 *250 499 $ 900 
50 99 4.00 500 999 lLOO 



74LS00 

74LS02 

744.903 

744.S04 

74 L 306 

74LS08 

74LS09 

74LS10 

74LS14 

74LS20 

74LS21 

74LS26 

74LS27 

74LS26 

74LS30 

74LS32 

74LS38 

74LS42 

741S48 

74LS74 

74LS75 

74LS88 

74LS00 

74LS93 

74LS9S 

74LS107 

74LS113 

74LS122 

74LS123 

74LS125 

74LS128 

74LS138 

74LS139 

74LS151 

74 LS1S3 

74LS1S7 



7 41 SIM 

74LSW1 

74LS162 

74LS163 

74LS164 

74LS16S 

74LS109 

74LS170 

74LS174 

74LS17S 

74LS190 

74LST91 

74LS196 

74 LS197 

74 LS221 

74LS240 

74 LS241 

74LS243 1. 

74 LS244 

74 LS245 

74 LS251 

74LS233 

74LS257 

74LS239 1. 

74LS260 

74LS273 

74LS279 

74LS290 

74LS293 1. 

74LS366 

74 LS367 

74LS373 1 

74LS374 1 

74LS3/7 1 

74LS669 1 

74LS670 1 



4.23 
6.75 
2.75 
2.95 
2.75 
2.96 
2.96 
5.75 
9.23 
9.50 
9.90 
9.50 



2706 3.25m 6 tor 2.95m 

2716 SJOm 6 tor 500m 

2733 12.96m 4 fertljOOM 

4.4114 30OI4B 2 OOm 6 tor 14.00 
v^ 200*45 135m 8 tor 16.00 

>|>2n4L 300NS 22m 4 tor 1.90m 
** 2O0MB 245m 4 tor ZOOm 

2111 450ffi 2.50m 10tar2jOOM 



MISC. 



m 

M 2102 

1.75 JSSb 

JJ5 AV5-1013A 

'•£ 6T26 

.a. IS4l0BCf) 

22 iT4ioinMC 

M 7905 

I 25 Tftla 

" 7916 

M T" 08 

as 780 « 

55 W » 2 

„ WC1360P 

5? LM3SQ 



cont'd 




1.40 
1.50 
1.55 
1.96 



88 I C 

£ SOCKETS 



i LM741 
HC145BI 
LM720 



•25 1075-30 
■■» 1075.70 
IfP 10/870 

I 50 W12.70 
'■10 1071370 
88 «yi4.70 



•I 

W1.20 
10/1.30 
KV1.40 
XH 1.60 
««.70 
10/270 
10^.70 
10/3.00 



1 10/17.70 40 10/3.90 



Bare Bones APPLE I 
|w/o Keyboard 
I w/o Pwr. Supply I 






CPU* 
Z-90 7.08 

Z-60ACTC 10.60 

Z'BOACPU 1060 

ZBO0O2 16-64H 129D0 
8086A 13.50 

7.60 
9.60 



2901 A 



Circle 85 on inquiry card. 
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Listing 1 continued: 



100 27 
0102 CI 
0104 2G 



0106 
010S 
0109 
010ft 
010B 
010G 
010E 
0110 
0112 
0114 
0117 
0113 
01 IB 
01 ID 

iaiiF 



EG 
54 
54 
54 
54 
SD 
31 
27 
S& 
17 
EE 
3D 
SI 

20 



012:1 C4 
0123 30ED 
0127 n& 

0129 17 
012C CI 
012E 2& 

0130 S& 
0132 20 
0134 CI 
013& 2G 
0138 S& 
013P 20 
013C CI 
013E 2E 
0140 S& 
0142 17 
0145 39 



014& 
0148 
OUft 
014C 
014E 
0150 
0152 
0154 



0157 
0159 
015& 
01 5D 
01&0 
01 E2 
01&4 
01 EG 
01E7 
01E9 



EG 
CI 
27 
SI 
2E 
CI 
27 
IB 



CI 
2& 

c:g 

30CE 

ft& 

A7 
30 
5P> 
2G 
SB 



04 

r-n-k 
uu 

C7 
4ft 



2ft 

BB 

2C 

03 CE 

4ft 

0G 

2ft 

fiE 

CF 

0F 

042C 

S5 

03 Bl 

05 

04 

43 

0E 

0ft 

04 

43 

0G 

0B 

05 

50 

039S 



47 

11 
03 
20 
07 

00 

03 
01 CB 



10 
IS 
03 

24 
SB 
84 
IE 

F7 
4C 



DP1S 



REG 



REG1 



REG2 



REG3 
REG4 

*** opc: 

* TRftP 
DP20 



GP2 1 



BEQ 

CMPB 

BNE 

LDB 

LGRB 

LGRB 

LBRB 

LSRB 

BGR 

CMPft 

BEQ 

LDft 

LBSR 

LDB 

BGR 

CMPft 

BEQ 

BRft 

ftNDB 

LEftX 

LDft 

LBSR 

CMPB 

BNE 

LDft 

BRft 

CMPB 

BNE 

LDft 

BRft 

CMPB 

BNE 

LDft 

LBSR 

RTC 



OP1S 

#*ss 
opu 

BYTEl , U 



ILLEGAL OPCODE IF NOT SftilE 
SHIFT IN EOURCE NIBBLE 



REG 

#' * 

OPU 

*?' , 

PUTCH 

BYTEl, 

REG 

#' * 

OP11 

OP1& 

#*0F 

REGTftB, PC 

B, X 

PUTCH 

#*05 

REG1 

#' C 

REG3 

#$0ft 

REG2 

**' C 

REG3 

*!=$0B 

REG4 

#' P 

PUTCH 



GET SOURCE REGISTER 

CHECK FOR INVALID REGISTER 

PUT COMMA IN BUFFER 



GET DESTINATION REGISTER 
CHECK FOR INVALID REGISTER 



MASK OFF HIGH NIBBLE 

GET REGISTER Nf)r\E FROM TftBLE 



FIX 'PC 



FIX 'CC 



FIX 



DP 



DDES 20-2F 
LLEGAL OPCODES 



LDB 

CMPB 

BEQ 

CMPA 

BNE 

CMPB 

BEQ 

LBRA 



PAGE, U 

#$1 1 
GP21 
#$20 
0P22 
#$00 
GP22 
I LEGQP 



MUST BE PAGE B OR 1 
1 BRA 7 MUST BE PAGE 



* PROCESS LONG BRANCHES 
0P22 



0P23 
0P24 



CMPB 

BNE 

LDB 

LEAX 

LDA 

STA 

LEAX 

DECB 

BNE 

LDA 



M>10 

GP2G 

#3 

MNEfH 

7 X + 

X 

-2, X 

0P24 
#' L 



2, U 



LONG BRANCHES ON PAGE 1 

CHANGE MNEMONIC TG LONG BRANCH FORM 



Listing 1 continued on page 350 



<JL Components Express, Inc. 

^7 'Have you Kissed your computer iawty?'' 

1380 E. Edinger. Unit CC Santa ArVa. CA 9270S{714) 558-3972 



BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZto2.4 GHZ 



only 
$295.00 



iff-na 



ALARM 



RANGE: 
SCOPE: 



With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 

Line of sight to 250 miles. 



Will receive within the frequency band from satelites. primary 
microwave stations, and repeater microwave booster 
stations. 
CONTENTS: Packaged in 19"x19"x4 1/2" corrugated carton complete 
with: 

• 300 Ohm to 75 Ohm Adapter 

• 750 Ohm to 300 Ohm Adapter 

• 60 Feet Coax Cable with Connectors 

• 3 Feet Coax Cable with Connectors 



24" Dish 

Feed-Horn Receiver 
Mounting Bracket 
Mounting Clamp 
Instructions 



WARRANTY: 

180 days for ali factory defects and electronic failures for normal 

useage and handling. Defective sub assemblies will be replaced 

with new or re-manufactured sub assembly on a 48 hour exchange 

guarantee. 

This system is not a kit and requires no additional devicesor equipment other than 

a TV set to place inoperation. DEALER INQUIRIES INVITED. 



348 February 1982 © BYTE Publications Inc 



Circle 67 on inquiry card. 



Circle 45 on inquiry card. 



In Less Than 3 Minutes 

Your IBM Model 50, 60, or 75 

Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 




CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 

CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714)968-0890 



lia 



STATPRO: 

MAINFRAME STATISTICS ON AN "APPLE 

Statpro is a PASCAL software package designed for the profes- 
sional researcher seeking solutions with a minimum of effort. 

Statpro is grouped into a modular format for sales purposes yet 
which allows the user to transfer data between modules and other 
programs with easy to use prompts. 

Statpro modules .include: 

(1) Real number data base (2) Data transformations a 

(3) Questionnaire database (4) Mailing label database 
(5) General category database (6) Graphic printing & editing 
(7) Corvus & profile compatible (8) Sample data for first time use 
(9) Does cross tabulation (10) Descriptive statistics 

(Hf Scatter & Histogram plotting (12) Regression analysis 
(13) Analysis of variance (14) Bibliographic analysis 

Statpro is an integrated database system designed for extensive 
number crunching, including linear and non-linear regression, 
step-wise and multiple regression, and analysis of variance.'' 

.Statpro, unique in being non-memory dependent allows data- 
bases to be limited in size only by disk space. Statpro can enter, 
receive, send, sort, and transform data. 

Transformations include Arithmetic Logarithmic, Exponential, 
Trigonometric, Powers & Square Roots, Conversions, Random 
Numbers, Standardized Observations and oVer 40 English to 
Metric or Metric to English conversions. Statpro contains several 
statistical analysis programs, all interlinked and designed to 
analyze the database records u . 

Among other features,. Statpro has ^extensive color graphic 
capabilities, a graphic screen editor, multiple plots per screen, 
user or computer defined access limits, and choice of symbols 
and lines. Printing a graph takes only 30 to 120 seconds depending 
on whether the printer is an Anadex, Epson, Paper Tiger or Silen- 
type. 



Blue Lakes Computer 

3240 University Ave. 
■ Madison, Wl 53705 
(§08) 233-6502 



Z8 BASIC 
COMPUTER/CONTROLLER 




As featured in 
Byte Magazine, July and August 1981 

•On board tiny BASIC Interpreter. 

•2 on board parallel ports. 

•Serial I/O port 

•6 interrupts. 

•Just attach a CRT terminal and 

immediately write control programs 

in BASIC. 
•BAUD RATES 1 10-9600 BPS. 
•Data and address buses available for 

124K memory and I/O expansion. 
•4K RAM, 2716 or 2732 EPROM 

operation. 
•Consumes only 1 V2 WATTS 

ZB Basic Microcomputer/Controller 

Assembled & Tested $195.00 

Complete Kit $165.00 

Universal Power Supply 

( + 5, +12, &-12v) $ 35.00 

Z8 is a trademark of Zilog Inc. 



SWEET-TALKER, 

IT GIVES YOUR COMPUTER 

AN UNLIMITED VOCABULARY. 




As Featured In 
Byte Magazine, September 1981 

•Utilizes VORTRAX SC-01A speech 

synthesizerchip. 
• Unlimited vocabulary. 
•Contains 64 different phonemes 

which are accessed by an 8-bit code. 
•Text is automatically translated into 

electrically synthesized speech. 
•Parallel port driven or 

Plug-in compatible with APPLE II. 
•On board audio amplifier. 
•Sample Program for APPLE II on 

cassette 
SWEET-TALKER 
Assembled and Tested 

Parallel Port Circuit Card $139 

APPLE II Plug-in Card $149 

VORTRAX is a trademark of Federal Screw Works 



DISK-80 

EXPANSION INTERFACE 

FOR THE 

TRS-80 MODEL I 




As Featured In 
Byte Magazine, March 1981 

•Disk controller^ drives) 
•Hardware data separator 
•Buffered TRS-bus connector 
•Real-time clock 
•Printer port (optional) 

DISK 80- ASSEMBLED & TESTED 

with 32K RAM $329.95 

Centronics Printer 

Port add $ 50.00 

DISK-80 pc board $ 48.00 

Printer/Power Supply 

pc board $ 16.00 

Complete Kit with 32K 

RAM and Printer Port $275.00 

TRS-80 is trademark of Tandy Corp. 



To Order: Call Toll Free • 1-800-645-3479 
(In N.Y. State Call: 1-516-374-6793) 
For Information Call: 1-516-374-6793 



MICROMINTINC. 
917 Midway 
Woodmere, N.Y. 11598 




Circle 211 on inquiry card. 
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01BB 


07 


(21 


01ED 


17 


0342 


0170 


IB 


(33 7 i 


0173 


17 


03 IE 


017B 


20 


FS 


0173 


EE 


47 


0170 


SI 


3F 


017C 


27 


87 


017E 


CI 


00 


0180 


27 


03 


0182 


IB 


01 9D 


0iS5 


81 


33 


0187 


■ 


0G 


0189 


17 


01E1 


018C 


IE 


0355 


018F 


31 


3C 


0191 


27 


5D 


0193 


31 


37 


0195 


jL j£ 


F5 


0197 


BC 


4B 


0199 


Pi EDS 


04 


019C 


«7 


40 


019E 


07 


4B 


01AS 


Sl- 




01 A 1 


BE; 


4B 


0103 


24 


_.,.- j. 


0105 


30ED 


03BA 


0109 


OB 


o«=: 


01OB 


81 


53 


01 0D 


2E 


07 


iaiAF 


01CB 


.-icr 


01B2 


2E 


02 



01BE 


17 


0324 


01B9 


SI 


50 


01BB 


27 


04 


01BD 


81 


43 


01BF 


2B 


07 


BIC1 


BE 


43 


B1C3 


17 


0317 


01CB 


20 


0B 


01 CB 


81 


44 


01CO 


2B 


07 


01CC 


SB 


50 


01CE 


17 


030C 


01D1 


20 


00 


01D3 


SB 


2C 


01D5 


17 


0305 


01D3 


5C 




01D9 


CI 


08 


01 DB 


2 b 


C4 


01DD 


OE 


4E 


01DF 


30 


IF 


01E1 


OF 


4E 


01E3 


20 


07 


01E5 


CI 


00 


01E7 


27 


03 


01E9 


CB 


21 


01EB 


E7CS 


25 


01EE 


20 


9C 


01F0 


SB 


23 


01F2 


17 


02ES 


01F5 


.17 


027C 


01FS 


IB 


02E9 



DP2E 



STO 


1, X 


LBSR 


REL1B 


LBRO 


FINISH 



PROCESS RELATIVE ADDRESS 



* PROCESS SHORT BRANCHES 
0P26 LBSR RELS 
BRO DP25 



:+:** OPCODES 30-3F 
* TROP ILLEGOL OPCODES 
DP30 LDB PAGE, U 
CMPA #*3F 
BED OP301 
CMPB #0 
BED GP32 
LBRO ILEGOP 



MUST BE POGE EXCEPT ' SWT 



* PROCESS M...EPr INSTRUCTIONS 
0P32 CMPO #$33 

BHI 0P34 

LBSR INDEX CON ONLY BE INDEXED MODE 
0P33 LBRO FINISH 

4.- PRDCESS STOCK INSTRUCTIONS 



DP34 


CMPO 


#$3C 


CHECK FDR ' CWAI 1 




BEQ 


OP302 






CMPO 


#$37 






BHI 


GP33 


PROCESS REMAINING .1.-BYTE INST' 




INC 


LENGTH, U 






LDO 


■t-WRKADR, LK GET POSTS YTE 




STO 


BYTE1, U 






STO 


BYTE2/U 


TEMPORARY STOROGE 




CLRB 






0P35 


LSL 


BYTE 2, Li 


BHIFT BIT INTO CORRY 




BCC 


OP300 


NO REGISTER IF BIT NOT SET 




LEOX 


STKTOB, PC 




LDO 


B, X 


GET REGISTER FROM TABLE 




CMPO 


#' S 


DECIDE ON ' LT OR ' S' FOR STAC 




BNE 


GP3B 






CMPO 


MNEM+3, U 


COM PORE TO LOST CHARACTER 




BNE 


DP3B 


OF MNEMONIC 




LDO 


#'U 


REPLACE REGISTER CHARACTER 


0P3E 


LBSR 


PUTCH 






CMPO 


#' P 


FIX ' PC AND ? CC 




BED 


0P37 






CMPO 


# 7 C 






BNE 


0P33 




0P37 


LDO 


tf'C 






LBSR 


PUTCH 






BRO 


0P39 




DP38 


CMPO 


# 7 D 


FIX ? DP 7 




BNE 


0P39 






LDO 


# 7 P 






LtfSR 


PUTCH 






BRO 


DP33 




0P33 


L.DA 


#' , 


PUT COMMA IN BUFFER 




LBSR 


PUTCH 




OP30B 


INCB 








CMPB 


#S 






BNE 


0P3d 






LDX 


NXTBUF, U 


REMOVE LOST COMMO FROM BUFFER 




LEOX 


-1, X 






BTX 


NXTBUF, U 






BRO 


0P33 





IONS 



>* PROCESS 7 SWI ? 
>OP301 CMPB #B 

> BEQ DP33 

> ODDB #$21 

> i.oTB MNEM+3, U 

> BRO 0P33 
> 

>* PROCESS 'CWAI' 
>OP302 LDO #'# 

> LBSR PUTCH 

> LBSR DIRECT 

> LBRO FINISH 



DONE IF PAGE 

ODD $21 TO CONVERT PAGE INTO 
ASCII CHARACTER 



PRINT AS IMMEDIATE MODE 
PROCESS LIKE DIRECT 



Listing 1 continued on page 352 
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LINE VOLTAGE* 

TRANSIENT SUPPRESSORS 



Features Parallel Operation 



5000 nits/Second 

TM 



(S^^™and ^%^r 



PROTECTS: 

•Computers 

•Micro-Computer Systems 
•Word Processors 
•Cash Registers 
• Power Supplies 




MARC 

INDUSTRIES, INC. 



DEALER INQUIRIES INVITED 



PROTECTS AGAINST: 

• High Energy Voltage 
Transients 

• On-Off Switching 
•Lightning Induced Transients 

• Inrush ot On/Off Power 



Clipstrip Clipper 

977E 678F 

® ® 

LISTED LISTED 



7133 Rutherford Rd. Baltimore, Md. 21207 
(301 ) 298-31 30 800-638-9098 



Circle 379 on inquiry card. 



WINTERHALTER & ASSOCIATES, INC. 

SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 



Software for Your Microcomputer 

3825 N. Zeeb Road Dexter, Michigan 48130 313 - 426 - 3029 




OLYMPIC SALES COMPANY 



/ Authorized Dealer 



[apple computer 

NEW APPLE FAMILY SYSTEM 

INVENTORY J gg (&*"£_ «"*' S249500 
LOWER.THAN- I ST^ffiS ™ J? i 

EVER PRICES * 7 Personal & game disks BEST Pn " ! 

Large Inventory of: 
Disk with controller DOS 3.3 
Second Oitk Drives 
Pasal-Fortrin-Cobol languages 
Dow Jones & Quote reporter 
Graphics Tablets 
Viticalc for Apple II & III 
Smarterm 80 column card 
Micro modem II bv DC Haves 

WE ALSO" CARRY SOFTWARE! 

Personal Software Innovative 

Peach Tree Software American 

Microsoft System Plus 

MicroPro and more. 

We ire in^r 1 authorized urviciny Apple dealer for Apple II & III 

Immidnle delivery on all modeli-wt carry an enormous inventory 

of Apple products at all times! 

Just some of the software in stock N0W- 
Magic Window, Raster Blaster, Ultima, Home $ Minder, 
Tax Preparer, Pool 1.5, Typing Tutor, Olympic Decath- 
alon, ABM, Robot War, Castle Wolfenstein, Cranston 
Manor, Expediter, OOTopos, Cyborg, Gorgon, 
Falcons, Wizardry, Personal Filing System. PFS: 
Report, Flight Simulator. . . 




Texas Instruments 

!XS&„ a ,d. Home Computer 

^ U I'rfvo^Dn U / L «« &m ° r e! Remit Your Cost 

: SZ^^Sf^i ^-.T--. $950.00 $369.95! 

$7CQ95 



369 s 



10" color monitor for 99/4 
32K Exp. mem. module 

Extended Basic, a MUST for 

32K module 
Speech synthesizer 
Disk memory drive 
RF modulator 

Telephone coupler (modem) 
Printer (solid state) 
We carry a large inventory of software, & accessories 



New 

keyboard 
650.00 319.95 
399.95 314.95 
10000 75.00 

150.00 129.95 
500.00 397.95 
69.50 49.50 
225.00 189.95 
400.00 319.95 






HEWLETT 
PACKARD L 

HP-1 1 C 

Advanced Programmable [SH r a 9^' 

Scientific LCD Retail: $130.00 $1 14.95 

Advanced Programmable JZHLSSS*' 

Financial LCD Retail: $150.00 5)129.95 
Hp-125 New Microcomputer Retail Your Cost 
64K CPU/Terminal/Keyboard 3750.00 3195.00 
HP 85 Microcomputer- 
built-in printer/monitor 3250.00 2499.00 
HP-83 Micro com -built-in mon 2250.00 1799.00 
HP-2631 B Printer, dot mtrx 395G.00 3199.00 
HP82905A 80 col printer 945.00 755.00 
HP-2601 A Letter quality prter 3495.00 
HP-829D1M Dual master 2500.00 1999.00 
Call us for the lowest prices on 7 disk drives 



a ■■■:■- ■;; 
Mattel 1670 Race Horse Computer 
Ret. S1 25.00 Y/C: $24.95 



2450.00 2089.00 

750.00 636.00 
2050.00 1699.00 
325.00 256.00 



Graphics plotter 7225 
Personality module-a must 
for 7225 

Graphics Tablet 9111 A 
HP-41CV 

Card Reader for 41 CV 
Printer for 41 CV 
Quad Ram 

Optical Wand for 41 CV 
HP-41C Calculator 
Memory mod, for 41 C 
HP-97 Progrmble printer 
HP 34C Progrmble scientific 
HP-38C Progrmble business R/E 
HP-32E Advanced scientific 
HP-37E Business management 

We carry a complete inventory of — 

Libraries, accessories & supplies. — 



215.00 
385.00 
95.00 
125.00 

250.00 

750.00 
150.00 
150.00 
55.00 
75.00 



171.00 
294.00 
84.95 
99.95 
188.95 
26.95 
579.95 
117.95 
119.95 
48.95 
58.95 



COMPUTERS 
lodei"" Retail Your Cost 

800 16K 1080.00 759.95 

810 Disk Drive 600.00 469.95 
Atari VisiCalc 200.00 169.95 

825 Impact Printer 1000.00 779.95 

(Centronics 737) 
SUPER SPECIAL-ATARI 400 (16K) 
Retail:$595.00 Your Cost:$339.95 
Language Cart, not included-Opt'l at $54.95 



HIHKI Re t 3 u. $225.00 
Programmable 
Color TV Game $10795 
Video Console: XO I 



iwrrm £L£CTf\anm 

iNtEUiViSiON 

flera/7.-S325.00 $00495 
Your Cost: *i-DT 



VIDEOTAPES 

Min order: 3, mixed OK 
SONY L500 2hr $11.89 
SONY L750 3hr 14.69 
RCA VK250 6 hr 13.95 



TEXAS INSTRUMENTS 


Retail 


You Pay 


TI-59 295.00 


179.95 


Tl 301 1 LCD Stu Slide/NEW 18.95 


TI-35SP LCD Sci 


22.50 


TI-40 LCD Sci/NEW 


28.95 


Bui. Anal. I 


19.95 


Bus. Anal. II 


44.95 


Bus. Card 


39.95 


MBA 


54.95 


Invest. Analyst 


48.95 


TIM Adv. LCS Sci/NEW 


39.95 


TI-5511 NEW 


44.95 


Tl 57 Prog. Sci 


39.95 


TI-58C 480 Step. Prog. 


89,95 


PC-100C Print/Plot 


149.95 


LCD-Programmar/NEW 


59.95 



OHIO SCIENTIFIC 

Professional Computers Retail Your Cost 

C8PDF-48K 3495.00 3195.00 

• Dual 8" Drives «64 col x 32 line/color 

• .7 MIPS FAST' •Many more stndard featres 

Fortran & Pascal available 

Many other OS I products available 
-at discounted prices, of course' 



Main Showroom & Offices: 
21 6 South Oxford Avenue 
Los Angeles, CA 90004 

WE HONOR 

VISA and MASTERCHARGE 




TELEX: 67 34 77 

ORDER DESKS open 7 Days a Week! 

7:00 AM to 7:00 PM Mon thru Sat 

Sunday Noon to 5:00 PM 

Order Desks: (213) 739-1130 

TOLL-FREE TOLL-FREE 

(outside Calif.) (within Calif.) 

800-421-8045 800-252-2153 



All goods subject to availability; this ad super- 
sedes all previous ads; we are not responsible 
for typographical errors; we will meet or beat 
any advertised prices if the competition has 
the goods on hand. 

Minimum shipping and handling $4.95. 
Ail orders subject to verification and acceptance. ;j 



EPSON PRINTERS 

Mxeo 

Optional Graftrax Chip B0 

MX80 FT 

MX 100 



DIABLO 630 

Letter Quality 
daisy wheel 
w/tractors 
Retail: $3395.00 
Y/C: $2595.00 



Retail: Your Cost 
645.00 499.00 
95.00 
745.00 599.00 
995.00 749.00 



PAPER TIGER PRINTERS 


460 995.00 


B95.00 


460G graphics 1094.00 


969.95 


560 1295.00 


1099.00 


560G graphics 1394.00 


1195.00 


445 795.00 


695.00 


445G 894.00 


789.00 



SANYO MONITORS High resolution \ 

13" Color (new) high quality 550.00 419.95; 

12" Green phosphorous 360 00 259.95 1 

12" Black & white 340 00 239.95 \ 

15" Black & white 370 00 259.95 ; 

9" BlackS white (the best seller) 235 00 169.95 \ 



AMDEK(Leedex)High Quality Monitors 

108 12"B/W.12MHz 179.00 139.95 ■' 

100-G 12" Green, 12 MHz 199.00 174.95 ■ 

300G 12" Green. 18 MHz 249.00 199.95- 

Color I 13" Color, NTSC comp. input, 449.00 339.95 
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01FB 


EG 


47 


01FD 


SI 


3D 


01FF 


2G 


11 


0201 


CI 


00 


0203 


102E 


011B 


0207 


SB 


42 


0209 


A7CS 


22 


020C 


17 


0235 


020F 


1G 


02D2 


0212 


84 


SF 


0214 


SI 


r-iT 


02 IE 


2G 


20 


021 S 


CI 


00 


021 A 


27 


4C 


021 C 


SG 


43 


021 E 


A7CS 




022 1 


SG 


4D 


0223 


A7CS 


23 


022G 


SG 


50 


022 S 


A7CS 


24 


022B 


SG 


44 


022D 


CI 


10 


022F 


27 


02 


0231 


SG 


55 


0233 


A7CS 


25 


023 S 


20 


30 


023S 


31 


SC 


023ft 


2G 


11 - 


023C 


CI 


00 


023E 


27 


23 


0240 


SG 


59 


0242 


CI 


10 


0244 


27 


02 


024G 


SG 


53 


024S 


A7CS 


25 


024B 


20 


IB 


024D 


SI 


SE 


024F 


25 


11 


025 1 


CI 


11 


0253 


1027 


00CB 


0257 


CI 


00 


0259 


27 


(3D 


025B 


SG 


59 


025D 


A7CS 


24 


02S0 


20 


C9E 



02E2 CI 00 

02E4 1.026 00BA 



02SE 
02EA 



AG 

84 



02EC SI 
02EE 27 
0270 SI 
0272 27 
0274 SI 
027b 28 
0278 lb 



027B AG 
027D 34 
027F 
02S1 
0283 17 
02S8 IB 



SI 
2b 



0233 81 
02SB 26 
02SD 17 
0290 IB 



4S 
BF 
87 
03 
SD 
04 
SF 
03 
00A7 



43 

30 

30 

0E 

01FC 

025B 



20 
0E 

00AD 
0251 



*** OPCODES 30-BF 
* PROCESS 'BSR 7 AS 



OPS0 



LDB 

CMPA 

BNE 

CMPB 

LBNE 

LDA 

BTA 

LBSR 

LBRA 



PAGE, U 

#$3D 

OPS1 

#$00 

ILEOOP 

# 7 B 

MNEM, U 

RELS 

FINISH 



:iAL CASE 

MUST BE ON PAGE 
CHANGE 'JSR' TO 7 BSFT 

PROCESS LIKE SHORT BRANCH 



FIX SUBD/CMPD/CM-PU 



* GET MNEMONIC AS REQUIRED BY PAGE 

OPS1 ANDA #$BF 

CMPA #$S3 

BNE OP33 

CMPB #$00 

BEQ OPS00 

LDA #' C 

STA MNEM, U 

LDA # 7 M 

STA MNEM-*-l,U 

LDA # ? P 

STA MNEM+2, U 

LDA #' D 

CMPB #$10 

BEQ 0P32 

LDA #' U 

STA MNEM+3, U 

BRA OPS00 



0P32 
0PS3 



0PS4 



OPSS 



OPSS 



CMPA 

BNE 

CMPB 

BEQ 

LDA 

CMPB 

BEQ 

LDA 

STA 

BRA 

CMPA 

BLO 

CMPB 

LBEQ 

CMPB 

BEQ 

LDA 

BTA 

BRA 

CMPB 
LBNE 



#$SC 

OPSS 

#$00 

OP300 

tt' Y 

#$10 

0P34 

#' S 

MNEM-K 

OPS00 

tt*SE 

OPSS 

#$11 

ILEGOP 

#$00 

OPS00 

#' Y 

MNEM+2, 

OPS00 

#*00 
ILEGOP 



FIX CMPX/CMPY/CMPS 



.U 



FIX LDX/LDY AND STX/STY 
CANNOT BE PAGE 2 



ALL REMAINING OPCODES MUST BE 
ON PAGE 



*** JOINTLY PROCESS 30-BF AND 
* TRAP ILLEGAL OPCODES 



CO-FF 



OPS00 



GPS01 



_DA 
ANDA 
CMPA 
BEQ 
CMPA 
BEQ 
CMPA 
BNE 
LBRA 



OPCD,U 

#$BF 

#$37 

OPS01 

#$SD 

OPS01 

#$SF 

OPS02 

ILEGOP 



STORE OPCODES NOT ALLOWED IN 
IMMEDIATE MODE 



* PROCESS EXTENDED ADDRESSING 



OPS02 



LDA 

ANDA 

CMPA 

BNE 

LBSR 

LBRA 



OPCD, U 

#$30 

#$30 

OP803 

EXTEND 

FINISH 



* PROCESS INDEXED ADDRESSING 
DP303 CMPA #$20 

BNE OPS04 

LBSR INDEX 

LBRA FINISH 
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THE MICROCOMPUTER MAGAZINE 
THAT'S LIGHT YEARS AHEAD^M 



Read Vourlirst copy of BYTE, the Small 
Systems Journal. If it is everything you 
expected, honor our invoice. If it isn't, 
fust write "cancer' on the invoice and 
mail it back. You won't be billed, and the 
'first issue is yours at no charge. Allow 6 to 8 
weeks for processing your subscription. 

' MAIL CARD OR CALL TOLL FREE 800-258*5485 



Please print 


4D22 


c 




Name 




a. 
o 


Address 




10 

.Q 




City 

United States 

□ Oneyear$19(12 issues) 

Canada or Mexico 

□ Oneyear$21 (12 issues) 



State/Province/Country 

□ Twoyears$34 

□ Twoyears$38 



Code 

□ Three years $49 

□ Three years $55 



EiiTI 



Foreign Rates (to expedite service, remit in U.S. funds drawn on a U.S. bank) ; 

□ Europe, one year, air delivered, $43 * 

□ All other countries, one year, surface delivered, $35 -J 
Air delivery available upon request < 

I a Check enclosed (entitles me to 513 Issues for price of 12, North America only) 
| D Bill VISA D Bill Master Charge D Bill me (NorfhAmerica only) , 



Card Number 



Expires 



BYT£ Publications, Inc. 1981 



Signature 



HE MICROC 



OMPUTER MAGAZINE 



THAT'S LIGHT YEARS AHEAD 



FILL IN AND MAIL 
THIS CARD TODAY 



Read your first copy of BYTE," the Small * 
Systems Journal. If it is everything you 
expected, honor our invoice. If it isn't, 
just write "cancel" on the invoice and 
mail it back. You won't be billed, and the 
first issue is yours at no charge. Allow 6 to 8 
weeks for processing your subscription. 

'MAIL CARD OR CALL TOLL FREE 800 - 258 - 5485 
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United States 

D Oneyear $19(12 issues) 

Canada or Mexico 

D Oneyear$21 (12 issues) 



State/Province/Country 

□ Two years $34 

□ Twoyears$38 



Code 

□ Three years $49 
DThreeyears$55 



BVTI .•'•'•... ... •«. 

.the smgll systems 'journal 



Foreign Rates (to expedite service, remit In U.S. funds drawn on a U.S. bank) 

□ Europe, one year, air delivered, $43 

□ All other countries, one year, surface delivered, $35 
Air delivery available upon request 

ID Check enclosed (entitles me to 513 issues for price of 12, North America only) 
] BillVISA DBillMasterCharge □ Bill me (North America only) 



Card Number 



Expires 



RYTF Puhlinntions Inn 1981 



Signature 
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SATELLITE 

TRACKING 

SOFTWARE 

BY 




SAT TRAK INTERNATIONAL 




APPiill 



SORCERER 



m-$o 



An international group of professionals has designed and programmed SATELLITE 
TRACKINGSOFTWARE, a unique package of five separate programs that allowyou 
to set up your own Satellite Tracking Station using your microcomputer. Beginners, 
professionals, and educators will all appreciate the technical excellence of this 
easy to use software. Satellite positions are calculated and displayed or printed 
out, including the following data: altitude, azimuth, elevation, right ascension, 
declination, and range, for any time — past, present, or future. The 30 page 
operator's manual includes notes on interpreting NASA documents and taking 
observations. The Apple, TRS-80, and Sorcerer versions plotsatellitepositionson a 
map of the world. The Sorcerer version is available only on casssette The TRS-80 
version is for a Model I. level II TRS-80. 



Cassette or Diskette (Apple. TRS-80, Sorcerer) 
FORTRAN listing (other systems) 
FORTRAN program on punched cards 



$ 49.95 
$150.00 
$175.00 



prices include documentation) 



DISTRIBUTED 

EXCLUSIVELY 

BY 




QUTILny SOFTWARE 

6660 Reseda Blvd.. Suite 105. Reseda C A 91335 
(213) 344h5599 

ASK FOR QUALITY SOFTWARE products at your favorite computer store. If 
necessary you may order directly from us. MasterCard and Visa cardholders may 
place orders by calling us at (213) 344-6599. Or mail your check or bankcard 
number to the address above. California residents add 6% sales tax. Shipping 
Charges: Within North America orders must include $1.50 for shipping and handl- 
ing. Outside North America the charge for airmail shipping and handling is $5.00. 
J'ay in U.S. currency. 




WARNING! 

Electric Power Pollution. 

Spikes & Lightning 

HAZARDOUS to 

MICROCOMPUTERS!! 

Patented ISOLATORS provide < ,T WH^ 

protection from . . . ^*% 

• Computer errors caused by 
power line interference 

• Computer errors due to system 
equipment Interaction 

• Spike damage caused by 
copier/elevator/air conditioners 

• Lightning caused damage p at #4,259,705 ^^^ IS0 " 2 

** FULLY GUARANTEED** 

• ISOLATOR (ISO-1) 3 Isolated 3-prong sockets; Spike Suppression; 
useful for small offices, laboratories, classrooms $69.95 

• ISOLATOR (ISO-2) 2 Isolated 3-prong socket banks; (6 sockets 
total); Spike Suppression; useful for multiple equipment installa- 
tions. . . . $69.95 

• SUPER ISOLATOR (ISO-3) similar to ISO-1 except double Isolation 
& oversize Spike Suppression; widely used for severe electrical 
noise situations such as factories or large offices $104.95 

• SUPER ISOLATOR (ISO-11) similar to ISO-2 except double isolated 
socket banks & Oversize Spike Suppression; for the larger system 
in severe situations $104.95 

• MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated Sockets; Multiple 
Spike Suppressors; For ULTRA-SFNSITIVE Systems in extremely 
Harsh environments $181.95 

• CIRCUIT BREAKER, any model (Add-CB) Add $9.00 

• CKTBRKRfSWITCH/PILOT(-CBS) Add $17.00 

AT YOUR DEALERS MasterCard, Visa, American Express 

ORDER TOLL FREE 1-800-225-4876 (except AK, HI, PR & Canada) 



/^^Electronic Specialists, Inc. 

171 South Main Street. Natick. Mass. 01760 

Technical & Non-800: 1-617-655-1532 



PRODUCTS FOR YOUR RADIO SHACK 






MICROTEXT COMMUNICATIONS VIA YOUR MODEM! 



Now you can use your printer with your modem! Your computer can be an 
intelligent printing terminal. Talk to timeshare services or to other personal 
computers; print simultaneously through a second printer port; and re-display 
text stored in memory. Download text to Basic programs; dump to a cassette 
tape, or printer, or both. Microtext can be used with any printer or no printer at 
all. It features user-configurable duplex/parity for special applications, and can 
send any ASCII character. You'll find many uses for this general purpose 
module! Available in R0MPACK, ready-to-use, for $59.95. 



SOFTWARE DEVELOPMENT SYSTEM 

The Micro Works Software Development System (SDS80C) is a complete 6809 
editor, assembler and monitor package contained in one Color Computer program 
pack! Vastly superior to RAM-based assemblers/editors, the SDS80C is non- 
volatile, meaning that if your application program bombs, it can't destroy your 
editor/assembler. Plus it leaves almost all of 16K or 32K RAM free for your 
program. Since all three programs, editor, assembler and monitor are co-resident, 
we eliminate tedious program loading when going back and forth from editing to 
assembly and debugging! 

The powerful screen-oriented Editor features finds, changes, moves, copys and 
much more. All keys have convenient auto repeat (typamatic), and since no line 
numbers are required, the full width of the screen may be used to generate well 
commented code. 

The Assembler features all of the following: complete 6809 instruction set; 
complete 6800 set supported for cross-assembly; conditional assembly; local 
labels; assembly to cassette tape or to memory; listing to screen or printer; and 
mnemonic error codes instead of numbers. 

The versatile ABUG monitor is a compact version of CBUG, tailored for debugging 
programs generated by the Assembler and Editor. It features examine/chanoe ot 
memory or registers, cassette load and save, breakpoints and more. SD$80C 
Price: $89.95 



THE 




GAMES 



Star Blaster — Blast your way through an asteroid field in this action-packed 
Hi-Res graphics game! Available in R0MPACK; requires 16K. Price; $39.95 
Pac Attack — Try your hand at this challenging game by Computerware, with 
fantastic graphics, sound and action! Cassette requires 16K. Price: $24.95 
Berserk — Have fun zapping robots with this Hi-Res game by Mark Data 
Products. Cassette requires 16K. Price: $24.95 

Adventure — Black Sanctum and Calixto Island by Mark Data Products. Each 
cassette requires 16K. Price: $19.95 each. 



R0MLESS PAK I — is an empty program pack capable of holding two 2716 or 

2732 EPROMs, allowing you up to 8K of program! The PC board inside comes 

with sockets installed, ready to go with the addition of your custom EPROMs. 

Price: $24.95 

2-PASS DISASSEMBLER — with documentation package. 16K; cassette. 80C 

Disassembler Price: $49.95 

CBUG — Machine language monitor. CBUG Cassette Price: $29.95 

CBUG ON 2716 EPR0M: Can plug into Romless Pak I. CBUG ROM Price: 

$39.95 

PARALLEL PRINTER INTERFACE — serial to parallel converter allows use of all 

standard parallel printers. PI80C Price: $69.95 

Assembly Language Programming, by Lance Leventhal. Price: $16.95 

MEMORY UPGRADE KITS: 4-16K Kit Price $39.95. 16-32K (requires soldering 

experience) Price: $39.95 

PARTS & SERVICES: SAMs, 6809Es, RAMs, PIAs. Call for prices. 



rnr n _ r _ ^ iL^^ WE SHIP FROM STOCK! 

"^D©Ky® i«S? GOODSTUFF! Master Charge/Visa and COD Accepted 

^©[^DSS 3 P.O. BOX 1110 DEL MAR, CA 9201 4 714-942-2400 
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Listing 1 continued: 









> ■■!-: 


PROCESS DIRECT ADDRESSING 


0293 


O J. 


10 


> DPS04 


CMPfl 


#* 1 






0295 


2B 


0G 


> 




BNE 


OPS05 






0297 


17 


01 DA 


> 




LBSR 


DIRECT 






029G 


IB 


0247 


> 
> 
> * 




LBRA 


FINISH 












PROCESS IMMEDIATE ADDRESSING 


029D 


SB 




> OPS05 


LDA 


#' # 






029F 


17 


02 3D 


> 




LBSR 


PUTCH 






02A2 


PB 


43 


> 




LDA 


OPCD, U 






02A4 


S4 


SF 


> 




ANDA 


#$SF 






02AB 


81 


o._« 


> 




CMPfl 


#$33 




OPCODES S3 AND 3C-3F HAVE 2-BYTE 


02ftS 


27 


0A 


> 




BED 


OPS0G 




QPERANDB 


02AA 


Bl 


SC 


> 




CMPP 


#*8C 






02AC 


24 


B£ 


> 




BHS 


DP B0G 






02AE 


17 


01C3 


> 




LBSR 


DIRECT- 




PROCESS 1-BYTE OPERAND LIKE 


02B 1 


1 B 


0230 


"> 




LBRA 


FINISH 




DIRECT 


02B4 


17 


01 CB 


>0f 


3 Q0G 


LBS R 


EXTEND 




PROCESS 2-BYTE OPERAND LIKE 


02B7 


IB 


022 A 


> 
> 

> *> 




LBRA 


FINISH 




EXTENDED 








k* OPCODES 


C0-CF 












>* 


CHANGE MNEMONICS AND 


TRAP ILLEGAL OPCODES 


02BP 


EB 


47 


>DPC0 


LDB 


PAGE, U 






02BC 




CF 


> 




ANDA 


#*CF 






02BE 


O i 


CB 


> 




CMPA 


#*CB 




CHANGE ' P 7 TO ? B' IN MNEMONICS 


02C0 


J ■'!•••' 


29 


> 




BHI 


DPC3 






02C2 


Bl 


C3 


> 




CMPA 


#*C3 




FIX 'ftDDD 1 


02C4 


2B 


12 


> 




BNE 


OPC0A 






02CB 


SB 


41 


> 




LDA 


#' A 






02CS 


P7C3 


!••■' !ki 


> 




ST A 


MNEM, U 






02CB 


SB 


44 


> 




LDA 


#' D 






02CD 


A7C3 


^■'7; 


> 




EST A 


MNEM+1, 


U 




02D0 


A7CS 


24 


> 




ST A 


MNEM+2, 


U 




02D3 


P7GS 


25 


> 




STA 


MNEM+3, 


U 




02DB 


20 


0D 


> 




BRA 


0PC2 







Listing 1 continued on page 356 






McGraw-Hill B ooks tore 

Popular Paperbacks from Prentice-Hall ^^^^^ 

1. The USCD PASCAL Handbook by Clark and Koehler. Language 
description organized for quick reference. 400 pp. $12.95 

2. Problem-Solving Principles Programming with PASCAL by 
R. E. Prather. For introductory courses. 363 pp. $1 5.95 

3. Microcomputer Data Communications Systems by 

R J. Derfler. ForTRS-80, Apple II, Heath-89 and others. $12.95 

4. Programming BASICfor Personal Computers by 

D. L Heiserman. Adaptable to the TRS-80, Apple II, PET. 
320 pp. $7.95 

5. The Word Processing Handbook by R. A Stultz. What these 
systems are, whatthey do, which to select. 176 pp. $7.95 

6. The Atari Assembler by D. and K. Inman. Written for those 
with some BASIC knowledge. 320 pp. $12.95 

7. Starting FORTH by Leo Brodie. By the originator of FORTH 
language and operating system. 380 pp. $15.95 

8. PASCAL Program Development with 10 Instruction PASCAL 
Subset (Tips) and Standard PASCAL by Kennedy and Solomon. 
558 pp. $17.95 





McGraw-Hill Bookstore 

1221 Avenue of the Americas, N.Y, N.Y 10020 



There's a book 

for every 

beginner or 

expert. 



j Send me (circle) book 1 2 3 4 5 6 7 8 



I No. Copies 

Check or credit card only: Visa □ Amer Exp □ MasterCard D 

|Acct. No. Expires 

I Name 

Address 

I City State Zip 



| For U.S. add applicable sales tax, plus $2.50 each for postage 
j and handling. Foreign costs slightly higher. 
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47UF35V 5'S1 00 
63UF35V 5/St 00 
1Uf]5V 5<JIOO . 
2 2UF20V 5/51 CO \ 
3.3UF20V 4/J1.0O ] 
S7UF35V *m 00 ' 
6 8UF35V 3/1110 



Uf>IN HEADERS 

16 PIN HEADERS 

24SMNHEADERS 

WIN HEADERS 

&3F/NEOGEBOARDCONN 

26PINEOGEBOAROCONN, 

50PINHIGNrANGLECONN 

ZOPINHIGHT ANGLE COMfJ. 



RS232 

CONNECTORS 

DB25Pmale $2.75 

DB25S female 3.75 

HOODS 

1.25 



w ?«coo 

lb 74C02 

70 74C16 

55 74C10 

80 74C 14 

20 74C20 

« 74C32 

25 74C73 

« 74C74 

55 74C7B 

" 74CB3 

35 74C85 

2 2i 74C86 

75 74C9<) 

55 74C93 

» 74C15I 

™ 74C157 

55 74Ct«0 

* 74C161 

90 74CI63 

<° 74C165 

» 74C1/3 

»J 74CI74 

» 74C192 

*" 74C!«1 

™ 74C914 - 

20 



LINEAR CIRCUITS 




LM201 - .75 
LM30 1/748 - .2 
741CV- .25 
741C - 35 
747 50 
I45C - 80 
I4S9 50 
4136 85 
3900- 45 
LM307 - 30 
LM308 - 75 
LM324 - 65 



LM311 



• 50 



LF351 - 

LF353 - 1 

LF355 - 1 

LF356 - 1 



65 



LM3I8 - 1 
LM348 - 90 
LM358 - 60 
LM361 - 1 75 
LM377 - I 60 
LM38T) .95 
LM382 - .80 
LM383 - 2.50 
LMS36 - 80 
LM337 - 1.25 
LM393 - t.OO 
LM553 - 2.25 
LM555 - ,45 
LM5 6 - 85 



710 - .45 

749 - .95 
711CH - .40 
LMI808 - 1.75 
LM1889 - 1 95 
CA.75B - 1.75 
CA3018 - 1 95 
CA3C46 - 85 
CA3078 - 1 50 
CA30M- .95 
CA30B6 - 95 
CA3094 2.25 
LM2901 - .85 
8038CC 3.9() 
N5536A - 1 50 
TH62 CP - .95 
TL064CN - ISO 



INTERFACE & DRIVERS 

1 19.95 8130 2,50 B834 2 00 8T380 2 00 
3 90 8830 2 50 8837 2 00 MM5321 9 50 
S I 10 8833 2 50 88^8 2 00 MM5369 2,50 



2.«00MHz 
3.000 MHz 
3,57 MHz 
4.000 MHz 
5.000 MHz 
6.0«0MHz 



$3.45 ea. 

6.144MHz 
8.000MHz 
10.000MHz 
18.000 MHz 
18.432 MHz 
20.iOOMHz 



TOGGLE 
SWITCHES 

106D - SPDT 

1.10 
206O - OPOT 



REGULATORS 

LM337 $2.50 

79HGKC-5V ..t 5A $6.95 



723 



50 



78M05 S 35 

78L05 3 45 

LM305G. S .75 

320f 5,l2.15of2a S 90 
340K-12. 15or24V$t.50 
340T-5, 6, 8, 9, 12, 

15. l8or 24V S ,E5 
LAS1412. 12V3AS3.95 



CPU'Sfr SUPPORT CHIPS! 



8085A 
AMD 2901 
8202 

8212 

8214 

8216 

8224 

MM5307 - 

RAM' 

82«I2»0NSI - 

2114L-3 

4116-3 

41162 

21L02-3 



vv;.:/ ■ 
:■■ 

IM70C1 

510IE 



3.75 

ivt 8226 - 2.75 

i'S B228 - 4.50 

3500 S 255 - 6.95 

2 25 8259 - 6.95 

3 60 8257IAM9517)- 7.95 

29 X Z80ACPU - 6.75 

rrr 7rtia cm _ 12 95 

- 16.95 



74LS SERIES 



325 zboasio 

g g^ 8275 



ROM's 



1702A 

2532 

82S23 

82S112 

825 1 1 5 

82&123 

82S129 

82S130 

B2S131 

82S181 

3628A 3 

AM9218C 

8256-5 (741 88A I 



AY5-1013 



UART's 

- 3.75 M8i6SA 

- 3.95 CQMiOW 



THIS MONTHS SPECIALS 

8080 A - $3.75 8085A - »7 .50 

8264-64K(5V) *14.00 

JZ80AP10 $5.95, 

ITMS9927NL *9.95 i 

TMS4045-25 *4.50 | 

i 2114L-3 *2.75 4116-2 $2.10 
! 4116-3 *1.75 2708 *3.25 



74LS0O 
74LS0) 
74LS02 
74LS03 
74LS0 
74LS05 
74LS08 
74LS09 
74LS10 
/4LS11 
74LS12 
74LS13 
74LSV1 
74LS1D 
74LS20 
74LS21 
/4LS22 
/4LS26 
74LS27 
74LS28 

74LS32 
74LS37 
74LS3B 
MIS40 
74LS42 
7JLS47 
74LS51 
74LS54 
74LS73 
74LS74 
?-!LS7b 
74LS76 
/41.S83 
MLSSi. 
74L386 
741590 
74LS92 



17 74LS93 - 

■ 18 74LS96 - 
. .22 74LS107- 

22 74LS109 - 

■ 22 74LS1I2 
22 74LS113- 
20 74LS114 - 
.22 74LS123- 
20 74LS124- 
22 74LS125 - 
22 74LS126 - 
"5 74LS132 
* /4LS136 - 
35 74LS138- 
'8 74LS139 - 
'8 74LS151 - 
2i> 74LS163 - 
35 74LS155 - 
28 74LS156 - 
45 74LS157 - 
IB 7JLS158- 
'& 74LS161- 
3" '4LS162- 
30 74LS163 - 
to 74LSIM 

6 5 74LS169 

20 74LSI70 

20 74LS173- 

Jb 74LS1/4 

35 /4LS175 

35 74LS181 - 

45 74LS190 - 

?b ?4LS191 

« D 74LS1D2 

4J 74LS;93 

3S* 74LS194 - 

45 74LS195 - 



.55 7JIS1S6 

,!0 74LS197 

38 74LS221 - 

.38 74LS240 - 

45 74LS241 - . 

55 74LS242 - 

r j3 74LS243 - . 

' 25 74LS2.W 

45 74LS245 - 1 

45 74LS247 

5() 74LS248 - 1 

45 74LS251 

48 74LS253 - 

4g 74LS257 - 

4C 74LS25B 

,40 74LS266 - 

60 74LS273 1 

.70 74LS279- 

,48 74LS280 I 

48 74LS233 - 

.58 7JLS29* 

70 74LS355 

58 74LJ366 

8 74LSJH7 

75 74LS368 

75 74LS373 1 

.50 74LJ374 I 

5^ 74LS377 1 

45 74LS386 

40 74Lb390 - 
95 '4L5393 

72 74LS670 1 

.72 B1LSU7 I 

65 81LS9S 1 



AO0 5% F«R tnOERS 
ADO 3% FOR »RDERS 



TERMS: FOB CAMBRIDGE. MASS SEND CHECK 
OR MONEY ORDER. MINIMUM TELEPHONE. 
C.O.D. PURCHASE ORDER OR CHARGE $20.00 
MINIMUM MAIL ORDER $5 00. 



SEND W5 FOR OUR CAIALOG 
FEATURING TRANSISTORS & 
RECTIFIERS. 14S HAMPSHIRE 
ST.. CAMBRIDGE. MASS. 0213S 



SOLID STATE SALES 

P.O. BOX 74 B 

SOMERVILLE, MASS. 02143 



TEL (617) 547-7053 
TOLL free 1-800-343-5230 

FOR ORDERS ONLY 



XENIX -BASED WORK STATION 

Here is the complete, no-compromise UNIX™-based package that 
gives you full UNIX power at truly minimal cost. Your investment is 
protected against obsolescence because we use industry standard 
components. Unlike other UNIX or "UNIX-act-alike" systems, this is 
a true, complete UNIX Version 7 running on a PDP-1 1 . This is exactly 
as it was meant to be In the original design and conforms to Bell 
Laboratories UNIX Version 7 documentation. 

MSD Corporation is making a special offer on our 
XENIX-based 23/256 Work Station: 

■ LSI-11/23 based processor with floating point, 256Kb random 
access memory, 4 port serial interface, 5 quad slots for expansion. 

■ Dual floppy subsystem, single sided (double sided may be 
specified at additional cost), bootstrap loader, formatting and 
diagnostic software. ■ 20.8 Mb Winchester aisk with integrated 
cartridge tape backup. ■ One (I) VT-100 terminal with advanced 
video option, 

■ One (1) LA38-HA tractor feed printer with keyboard, numeric 
keypad and stand. ■ One (1) Auto-Answer, Auto-Dial 300 Baud 
Modem. ■ Cables for the above. ■ XENIX Operating System, a 
true UNIX Version 7, configured for 4 users. ■ Complete manual 
set and 1 year telephone support. 

This system is expandable up to 8 users and 83.2 
Mb of disk storage. Multiple work stations, termi- 
nals, other UNIX systems, or non-UNIX systems 
can be networked together with no additional soft- 
ware. 

Pries: $23,256. Terms: 25% Down with purchase order, balance 
75% upon delivery. 



A4 



D 



MSD Corporation 

2449 Camelot Court, SE 
Grand Rapids, Ml 49506 
(616) 942-5060 



MANAGEMENT SYSTEMS DEVELOPMENT 

UNIX and XENIX are trademarks of Bell Laboratories and Microsoft respectively. 



Now available from your computer store- 
the whole line of AJ couplers and modems. 




Starting now you can buy A J acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the 
0-450 bps A 242A, the world's most widely used acoustic data 
coupler, to the revolutionary AJ 1259 triple modem that 
handles 300 bps Bell 103, 1200 bps Bell 212A, and 1200 
bps VA 3400 protocols. 

Whether you need full or half duplex or both in one; 
originate or answer, auto answer; acoustic coupling, or 
direct-connect— there's a model for you in the AJ line. 

Starting now you don't have to settle for second best. 



For the location of your local 
computer store handling the AJ line, call toll-free: 

800/538-9721 

California residents call 408/263 : 8520, Ext. 307. 



ANDER50N 
JACOB5QN 
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Listing 1 continued; 














02DS 30CS 


24 > 


OPC0A 


LEftX 


MNEM+2, 


U 






02DB AE, 


S4 > 




LDft 


X 








02DD SI 


41 > 




CMPft 


#' ft 








02DF 27 


02 > 




BEQ 


OPC1 








02E 1 30 


01 ) 




LEftX 


1, X 








02E3 &C 


S4 > 


0PC1 


INC 


X 




CHftNGE 'ft' TO 7 B' IN MNEMONIC 




02E5 Ci 


00 ) 


DPC2 


CMPB 


#*00 




MUST BE PftGE 




02E7 27 


3& ) 




BEQ 


OPCS 








02E3 20 


37 ) 




BRft 


ILEGOP 








02EB SI 


CD ) 


> 0PC3 


CMPft 


#*CD 








02ED 22 


21 ) 




BHI 


OPC& 








02EF 2G 


i& : 




BNE 


OPCS 








02F1 S& 


53 : 




LDft 


#' S 




FIX ' STD' 




02F3 ft7CS 






STft 


MNEM, U 








02F& S& 


54 : 




LDft 


#' T 








02FS A7CS 


23 ) 


► 0PC4 


STft 


MNEM+1, 


U 






02FB S& 


44 : 




LDft 


#' D 








02FD A7CS 


24 : 




STft 


MNEM+2, 


U 






0300 S& 


20 : 




LDft 


#*20 








0302 A7CS 


25 




STft 


MNEM+3, 


U 






0305 20 


DE 




BRft 


0PC2 




CHECK FOR PftGE 




0307 S& 


4C : 


>0PC5 


LDft 


#' L 




FIX ' LDD 7 




0303 ft7CS 


'..•'V 




STft 


MNEM, U 








030C S& 


44 




LDft 


#' D 








030E 20 


ES 




BRft 


0PC4 








0310 CI 


11 


► OPC& 


CMPB 


#*11 




PftGE 2 NOT ftLLOWED FOR CE-CF 




0312 27 


0E 




BEQ 


ILEGOP 








0314 SG 


55 




LDft 


#' U 








031& CI 


00 




CMPB 


#$00 




FIX LDU/LDS ftND STU/STS 




031 S 27 


02 




BEQ 


0PC7 








031ft S& 


53 




LDft 


#' S 








031C ft7CS 


24 


>0PC7 


STft 


MNEM+2, 


U 






031F 1& 


FF4& 


>OPCQ 


LBRft 


OPS00 




PROCESS LIKE S0-BF 








>*** ILLEGftL 


OPCODE ROUTINE 




0322 30ED 


0249 


> ILEGOP 


LEftX 


MNILEG, 


PC POINT TO '*** ' 




0326 31CS 


*..■' v 




LEftY 


MNEM, U 








0329 CG 


04 




LDB 


#4 








032B ftG 


S0 


> ILDP1 


LDft 


, X + 




STORE '+*+' IN OPCODE MNEMONIC 




032D A7 


ft0 




STft 


, Y+ 








032F 5ft 






DECB 










0330 2G 


F9 




BNE 


ILOP1 








0332 30 






LEftX 


1,Y 




POINT TO NEXT AVAILftBLE POSITION 


IN 


0334 ftF 


4E 




STX 


NXTBUF, 


U 


BUFFER AFTER OPCODE MNEMONIC 




033G SG 


01 




LDft 


#1 




SET INSTRUCTION LENGTH TO 1 




033S ft7 


4& 




STft 


LENGTH, 


U 






033ft 1G 


01ft7 




LBRft 


FINISH 




CONTINUE 








>:+:**: PROCESS 


INDEXED ADDRESSING MODE 




033D GC 


4& 


> INDEX 


INC 


LENGTH, 


U 






033F ftE 


44 




LDX 


WRKftDR, 


U 


BUMP WORKING ftDDRESS POINTER 




0341 EG 


80 




LDB 


, X + 




ftND GET POSTBYTE 




0343 ftF 


44 




STX 


WRKftDR, 


iJ 






0345 E7 


4D 




STB 


INDBYT, 


U 






0347 E7 


4ft 




STB 


BYTE1, U 










>* CHECK FOR 


INDIRECT 


ADDRESSING 




0349 C4 


90 




ftNDB 


#*30 








034B CI 


90 




CMPB 


#*90 




BITS 4 ftND 7 SET? 




034D 2G 


07 




BNE 


IND1 




NO, NOT INDIRECT 




034F G3 


4C 




COM 


INDFLG, 


U 


YES, SET FLftG 




0351 SG 


5B 




LDft 


#* t- 




OUTPUT ' t-' 




0353 17 


01 S7 




LBSR 


PUTCH 












>* AUTO 


INCREMENT/DECREMENT ADDRESSING 




035G EB 


UD 


> IND1 


LDB 


INDBYT, 


U 






035S C4 


SF 




ftNDB 


#*SF 




MASK OFF REGISTER AND INDIRECT BIT 


035ft CI 


S0 




CMPB 


#*S0 




AUTO INC /DEC? 




035C 25 


3.9 




BLD 


IND5 




NO 




035E CI 






CMPB 


#*B3 








03G0 22 


35 




BHI 


IND5 




NO 




03&2 ft& 


4D 




LDft 


INDBYT: 


U 


GET POSTBYTE 




03&4 S4 


11 




HNDft 


#$11 




CHECK FOR INC/DEC BY 1 AND 




03&G SI 


10 




CMPft 


#*10 




INDIRECT ADDRESSING 




03&S 27 


BS 




BEQ 


ILEGOP 




ILLEGAL OPERATION 




03&ft SG 


2C 




LDft 


#' , 




PUT COMMA IN BUFFER 




03&C 17 


01GE 




LBSR 


PUTCH 








03GF CI 


SI 




CMPB 


tt*81 




AUTO INC? 




0371 22 


12 




BHI 


IND3 




NO 
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Listing 1 continued: 



0373 17 
037E SE 
037S 17 
037B CI 
037D 2E 
037 F 17 
0382 IE 

03S5 SB 
03S7 17 
0380 CI 
03SC 2E 
03SE 17 
0391 17 
0394 IE 



0397 SE 
0399 CI 
039 B 27 
039D SE 
039F CI 
0301 
03ft 3 
0305 



27 
SE 
CI 
0307 26 

0309 17 
03OC SE 
03OE 17 
03B1 17 
03B4 IE 



03B7 CI 
03B9 27 
03BB CI 
03BD 2E 
03BF AE 
03C1 07 
03C3 0C 

03C5 CI 
03C7 27 
03C9 17 
03CC SE 
03CE 
03D1 
03D3 17 
03DE SE 
03D! 



17 
E 



17 
03DB IE 

03DE 17 
03E1 20 



03E3 
03E5 
03E7 
03ES 
03EB 
03ED 
03F0 
03F2 



CI 
2E 
4F 
17 
SE 
17 
SD 
20 



03F4 C5 
03FE 2E 
03FS ED 
03FA 2E 
03FC EE 
03FE C4 
0400 C5 
0402 
0404 
0406 



27 
SE 
17 



0409 CO 
040B 
040C 
040E 20 



D0 
IF 



00DS 

2B 

01E2 

SI 

03 

015B 

00EE 

2D 

0153 

S3 

03 

014C 

00BO 

00D4 



41 
SE 
0C 
42 
S5 
0E 
44 
SB 
0E 

0131 
2C 

01 2C 
0090 
00B4 



SD 
04 
SC 
24 
4D 
49 
06 

SD 

15 

00CS 

2C 

01 0C 

50 

0107 

43: 

0102 

00SD 

00D1 
E9 



S4 
0D 

00DB 

2C 

00ED 

5C 

77 



S0 

IS 

4C 

4F 

4D 

IF 

10 

0S 

2D 

00D4 

E0 

9S 

DS 



ND2 
ND3 

ND4 



LBSR 

LDO 

LBSR 

CMPB 

BNE 

LBSR 

LBRP 

LDO 

LBSR 

CMPB 

BNE 

LBSR 

LBSR 

LBRO 



GETREG 

PUTCH 

#*S1 

IND2 

PLITCH 

INDEND 

# 7 - 

PUTCH 

#$B3 

IND4 

PUTCH 

GETREG 

INDEND 



PUT REGISTER INTO BUFFER 



INCREMENT BY 2? 
MO 



AUTO DEC 

DECREMENT BY 2? 
NO 

PUT REGISTER INTO BUFFER 



ACCUMULATOR OFFSET 



ND5 



INDE 



LDO 

CMPB 

BEQ 

LDO 

CMPB 

BEQ 

LDO 

CMPB 

BNE 

LBSR 

LDO 

LBSR 

LBSR 

LBRO 



#' 

#$SG 

INDE 

#' B 

#*S5 

INDE 

#'D 

#*BB 

IND7 

PUTCH 

PUTCH 

GETREG 

INDEMD 



OUTPUT OFFSET REGISTER 
OUTPUT INDEX REGISTER 



* CONSTONT OFFSET FROM PC 
IND7 CMPB #*SD 



NDS 



INDSO 



IND9 



BEQ 

CMPB 

BNE 

LDO 

STO 

INC 

CMPB 

BEQ 

LBSR 

LDO 

LBSR 

LDO 

LBSR 

LDO 

LBSR 

LBRO 

LBSR 
BRO 



INDS 

#*SC 

IND10 

INDBYT, U GET POBTBYTE 

PDSTB, U 

LENGTH ACCOUNT FOR IT 



#*SD 

INDS 

RELS 

#' , 

PUTCH 

#' P 

PUTCH 

# 7 C 

PUTCH 

INDEND 

REL1G 
INDSO 



PROCESS 8-BIT OFFSET 
OUTPUT ' , PC 1 



PROCESS IE-BIT OFFSET 



* CONSTONT OFFSET (ZERO) 
IND10 CMPB #*S4 

BNE IND12 
CLRO 

IND11 LBSR PUT2H 

LDO #' , 

LBSR PUTCH 

BSR GETREG 

BRO INDEND 

* 5-BIT OFFSET 

IND12 BITB #$80 

BNE IND13 

TST INDFLG, U 

BNE IND1S 

LDB INDBYT, U 

ANDB #*1F 

BITB tt*10 

BEQ IND12A 

LDO #' - 

LBSR PUTCH 

ORB #$E0 
NEGB 

IND12A TFR B, A 

BRA IND11 



5-BIT OFFSET IF BIT 7=0 
INDIRECT ADDRESSING NOT ALLOWED 



GET OFFSET BITS 
TEST SIGN BIT 
POSITI VE 



SET HIGH ORDER BITS 
CONVERT TO POSITIVE NUMBER 
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Listing 1 continued: 

0410 AG 4D 

0412 ft7 49 

0414 CI SS 

041 £ 26 13 



041 S GC 
041 A EGDG 
041 D E7 
041 F 
042 1 
0423 
042G 
0427 



2ft 
B6 

17 
50 
IF 



0429 20 



4b 
04 
4ft 
06 
2D 
00B7 

9S 
BD 



042B CI 39 

042D 2G 10 

042F GC 4E 

0431 GC 4G 

0433 ECDS 04 



043G ED 
043S 17 
043 B IF 
043D 20 



043F ftG 
0441 SI 
0443 2G 
0445 ft7 
0447 SD 
0449 20 



4ft 
008B 
98 
A3 



4D 
9F 
0b 
49 
39 
20 



044B 1G FED4 



044E 34 
0450 EG 
0452 SG 

0454 C4 
045G 27 

0455 SG 
045ft CI 
045C 27 
045E SG 
04G0 CI 
04G2 27 
04G4 SG 
04GG SD 
04GS 35 
04Gft 39 



04GB GD 
04GD 27 
04GF SG 
0471 SD 
0473 39 



0474 GC 
047G SG 

0475 SD 
047ft ftGDS 
047D ft7 
047F SD 
0481 39 



04 
4D 
5S 
G0 
0E 
59 
20 
08 
55 
40 
02 
53 
75 
04 



4C 
04 
5D 
Eft 



4G 
24 
G3 
04 
4ft 
45 



F0 
46 
45 
02 
44 
04SC ftGDS 04 



0482 SD 
0484 GC 
048G GC 
04SG 



2G 
048ft GC 



048F ft7 
0491 SD 
0493 39 



4B 



> + 



-BIT OFFSET 



>IND13 LDft INDBYT, U 13ET PDBTBYTE 

STft POSTB, U 

CMPB #$88 

BNE IND15 

INC LENGTH, LJ 

1. I)B t-WRKftDR, LJ^ GET OFFSET BYTE 

STB BYTE1,U 

PPL 1ND14 TEST SIGN DF OFFSE1 

LDft #' - 

LBSR PUTCH 

NEGB CONVERT TO POSITIVE NUMBER 

IND14 TFR B, ft 

BRft INDil 



+: IB-BIT OFFSET 



IND15 



CMPB 

BNE 

INC 

INC 

LDD 

STD 

LBSR 

TFR 

BRft 



#$S9 
INDIE 
LENGTH, LJ 
LENGTH, LJ 
+WRKADR, U< 
BYTE1, U 
PUT2H 
B, ft 
IMD11 



* EXTENDED INDIRECT 



INDIE 



LDft 

CMPft 

BNE 

STA 

BSR 

BRft 



INDBYT, L 
#$9F 
IMD18 
POSTB, U 
EXTEND 
I NDEND 



PROCESS LIKE ENTENDED 



* TRftP ILLEGftL INDEX MODES 
IND1S LBRft ILEGOP 



* GET INDEX REGISTER 



GETREG PSHS 
LDB 
LDft 
ftNDB 
BED 
LDft 
CMPB 
BED 
LDft 
CMPB 
BED 
LDft 

GETR1 BSR 
PULS 
RTS 



B 

INDBYT, U 
#' X 
#$60 
GETR1 
#' Y 

GETR1 

#' U 

#$40 

GETR1 

#'9 

PUTCH 

B 



GET POSTBYTE 



OUTPUT REGISTER 



* FINISH UP INDEXED PROCESSING 



I NDEND TST 
BEQ 
LDft 
BSR 

INDEN1 RTB 



INDFLCU INDIRECT MODE? 
INDEN1 NO 
#' * 
PUTCH 



*** PROCESS DIRECT ADDRESSING MODE 

DIRECT INC LENGTH, U 

LDft #$24 PUT *$' IN BUFFER 

BSR PUTCH 

LDft t-WRKftDR, LR OUTPUT 1-BYTE ftDDRESS 

STft BYTE1,U 

BSR PUT2H 

RTS 

**:* PROCESS EXTENDED ADDRESSING MODE 

EXTEND BSR DIRECT OUTPUT FIRST BYTE 

INC LENGTH, U 

INC WRKADR+l.U 

BNE EXT1 

INC WRKftDR, U 

EXT1 LDft t-WRKftDR, U* 

STft BYTE'~' U 

BSR PUT2H' OUTPUT 2ND BYTE 

RTS 
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NEW! 



Circle 201 on inquiry ca rd 



INDUCTIVE 



¥_ca rc 



COUPLED MODEM 

Eliminates room noise, vibration and other acoustic coupled problems. 
Originate/Answer. Half/Full duplex. Crystal controlled. RS-232, TTL, CMOS, 
cassette recorder input/outputs. Bell 103 compatible. 




Try one for 30 days. No obligation. 
Money back if not delighted 



$ 



(less shipping). 

129 



95 



What makes this MFJ-1230 modem different 
from other acoustic coupled modems? 

First, it uses inductive coupling for receiving. 
This innovative technique eliminates room noise, 
vibration and other acoustic coupled problems. 
The result is more reliable data transfer. 

Second, it is RS-232 compatible and provides 
TTL and CMOS input/outputs. Lets you interface 
to nearly any computer with proper software. 

Third, cassette recorder input/output jacks let 
you record your transmitted data and load it back 
to your computer or retransmit it later. 



Fourth, it has Originate/Answer modes and 
Half/Full duplex operation. ; , 

Fifth, it is crystal controlled' for high stability. 

Sixth, it has low price and excellent quality. 

Bell 103 compatible. Carrier detect, power "ON" 
LEDs. to 300 baud. All aluminum cabinet. Sim- 
ple to install and operate. Made in USA. 

No other modem offers you all these features 
at this affordable price. 

Order from MFJ and try it - no obligation. If 
not delighted, return it within 30 days for refund 
(less shipping). One year unconditional g uarantee. 



Order today. Call toll free 800-647-1800. Charge 
VISA, MC or mail check, money order for $1 29.95 
plus $4.00 shipping/handling for MFJ-1230. 

Enjoy Micro Net, Source, bulletin boards and 
others, order now. Call MFJ or see dealers. 



CALL TOLL FREE . . . 800-647-1800 



Call 601-323-5869 in Miss., outside continental 
USA OR for technical info, order/repair status. 

UE | ENTERPRISES, 

lYirW INCORPORATED 



921 Louisville Road, Starkville, MS 



39759^ 



Listing J 


continued: 














>*:+:*: PRDCESS 


RELATIVE ADDRESSING MODES 


0494 


EC 


4E 


>RELS 


INC 


LENGTH, U 


049E 


SE 


28 




LDA 


# 7 C PUT 7 C 7 INTO BUFFER 


049S 


SD 


43 




BSR 


PUTCH 


049ft 


A EDS 


04 




LDA 


-t-WRKADR, U* OUTPUT 1-BYTE OFFSET 


049D 


IF 


S3 




TFR 


fl,B 


049F 


A7 


4A 




BTA 


BYTE1, U 


04ft 1 


ID 






SEX 




0402 


C3 


0001 




ADDD 


#1 


04A5 


E3 


44 


> RELSA 


ADDD 


WRKADR,U 


04A7 


SD 


ID 




BSR 


PUT2H OUTPUT RELATIVE ADDRESS 


04A9 


IF 


9S 




TFR 


B, A 


04AB 


SD 


19 




BSR 


PUT2H 


04AD 


SE 


29 




LDA 


#' ) 


04AF 


3D 


2C 




BSR 


PUTCH 


04B1 


39 






RTS 




04B2 


EC 


46 


>REL1E 


INC 


LENGTH, U 


04B4 


EC 


4E 




INC 


LENGTH, U 


04BE 


SE 


28 




LDA 


#' ( PUT 7 (' INTO BUFFER 


04BS 


SD 


V"T 




BSR 


PUTCH 


04BA 


ECDS 


04 




LDD 


•t-WRKADR, LK- OUTPUT 2-BYTE OFFSET 


04BD 


A7 


4A 




STA 


BYTE1.U 


04BF 


E7 


4B 




STB 


BYTE2, U 


04C1 


CS 


0002 




PDDD 


#2 


04C4 


20 


DF 




BRA 


RELSA 








>*:+:* OUTPUT ROUTINES 








>* PUT 


2 HEX 


CHARACTERS FROM A REG INTO BUFFER 


04CG 


34 


02 


> PUT2H 


PSHS 


A 


04CS 


SD 


05 




BSR 


PUT2HL 


04CA 


35 


02 




PULS 


A 


04CC 


SD 


05 




BSR 


PUT2HR 


04CE 


33 






RTS 




04CF 


44 




>PUT2HL 


LSRA 


SHIFT LEFT NIBBLE INTO 


04D0 


44 






LBRA 




04D1 


44 






LSRA 




04D2 


44 






LSRA 
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04D3 


84 


0F 


04D5 


SB 


30 


04D7 


SI 


39 


04D9 


23 


02 


04DB 


SB 


07 



04DD PIE 4E 

04DF 07 30 

04E1 AF 4E 
04E3 39 



04E4 


SE 


0D 


04EE 


SD 


F5 


04ES 


SE 


(3A 


04EA 


SD 


Fl 


04EC 


SE 


15 


04EE 


SD 


ED 


04F0 


30CS 


10 


04F3 


OF 


4E 


04F5 


AE 


42 


04F7 


SD 


CD 


04F9 


AE 


43 


04FB 


SD 


C9 


04FD 


SE 


20 


04FF 


SD 


DC 


0501 


AE 


4E 


0503 


34 


02 


0505 


AE 


47 


0507 


27 


04 


0509 


SD 


BB 


050B 


EA 


4E 


050D 


30CS 


17 


0510 


AF 


4E 


0512 


AE 


48 


0514 


SD 


B0 


051 G 


EA 


4E 


051 S 


AE 


49 


051ft 


27 


04 


051 C 


SD 


AS 


051E 


EA 


4E 


0520 


30CS 


1C 


0523 


AF 


4E 


0525 


ED 


4E 


0527 


27 


0C 


0529 


AE 


4A 


052B 


SD 


99 


052 D 


EA 


4E 


052F 


27 


04 


0531 


AE 


4B 


0533 


SD 


91 


0535 


30CS 


10 


0538 


AE 


S0 


053A 


34. 


52 


053C 


AD 


D4 


053 E 


35 


52 


0540 


SI 


15 


0542 


2E 


F4 


0544 


35 


04 


054 G 


ID 




0547 


E3 


42 


0549 


ED 


42 


054B 


ae: 


42 


054D 


T9PO 


3D 


0550 


35 


EE 


^552 


39 




0553 


44 





PUT2HR ANDA 
ADDA 
CMPA 
BLB 
ADDA 



#*F 

#'9 

PUTCH 

#7 



CONVERT NIBBLE INTO ASCII 



OUTPUT NIBBLE 



* PUT ASCII CHARACTER INTO BUFFER AND BUMP BUFFER POINTER 



PUTCH 



LDX 
BTA 
STX 

RTB 



NXTBUF, U 
, X + 
NXTBUF, U 



*** END OF JOB RDUTINE 

* TERMINATE BUFFER WITH CR-LF 
FINISH LDA #*0D CR 

BBR PUTCH 

LDA #*0A LF 

BBR PUTCH 

LDA #*15 EDL 

BBR PUTCH 

* PUT CURRENT ADDRESS AND OPCODE BYTES INTD BUFFER 

LEAX BUFFER, U 

STX NXTBUF, U 

LDA CURADR, U GET MSB DF ADDRESS 

BSR PUT2H 

LDA CURADR+1,U LSB 

BSR PUT2H 

LDA #*20 BLANK 

BSR PUTCH 

LDA LENGTH, U PRESERVE INSTRUCTION LENGTH 

PSHS A 

LDA PAGE, U OUTPUT PAGE BYTE IF APPLICABLE 

BEQ EDJ1 

BSR PUT2H 

DEC LENGTH, U 

E0J1 LEAX BUFFER+7, U 

STX NXTBUF, U PDINT TD OPCODE 

LDA OPCD,U OUTPUT DPCDDE 

BSR PUT2H 

DEC LENGTH, U 

LDA PDSTB, U 

BEQ E0J2 

BSR PUT2H 

DEC LENGTH, LI 



OUTPUT OPCODE POSTBYTE IF APPLICABLE 



* DUTPUT OPERAND BYTES 



EDJ2 



LEAX 

STX 

TST 

BEQ 

LDA 

BSR 

DEC 

BEQ 

LDA 

BSR 



HEXB, U 

NXTBUF, U 

LENGTH, LI 

EDJ4 

BYTE1,U 

PUT2H 

LENGTH, LI 

EDJ*4. 

BYTE2,U 

PUT2H 



POINT TD OPERAND FIELD 



OUTPUT MSB DF OPERAND 



OUTPUT LSB 



* OUTPUT ENTIRE BUFFER TO CONSOLE 

E0J4 LEAX BUFFER, U POINT TO START OF BUFFER 

E0J5 LDA , X + 

PSHS A, X,U SAVE REGISTERS 

JSR *-QUTCH,U* OUTPUT CHARACTER 

PULS A, X,U 

CMP A tt*15 EOL? 

BNE EDJ5 

* SET UP FOR NEXT LINE OF DISASSEMBLY 

PULS B GET INSTRUCTION LENGTH 



SEX 

ADDD 

STD 

LDX 
LEAS 
PULS 
RTS 



CURADR, U CALCULATE START DF NEX" 
CURADR, U 



INSTRUCTION 



CURADR, U 

ENDBUF-OUTCH,U RESTORE STACK 

A, B,Y,U RESTORE REGISTERS 

DONE, RETURN TO CALLING RDUTINE 



*** TRANSFER INSTRUCTION REGISTER 
REGTAB FCC /DXYUSP**ABCD****/ 

*** STACK REGISTER TABLE 



"ABLE 
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05G3 


50 


05GB 


4E 


056F 


2ft 


0573 


2ft 


0577 


43 


057 B 


4C 


057F 


2ft 


0583 


52 


05S7 


41 


05SB 


41 


05SF 


i.jL:l l 


0593 


44 


0597 


2ft 


059B 


43 


059F 


54 


05A3 


4ft 


05A7 


43. 


05AB 


2:P 


05AF 


2ft 


05B3 


4E 


05B7 


53 


05BB 


2 Pi 


05BF 


2ft 


05C3 


42: 


05C7 


42 


05CB 


2ft 


05CF 


44 


05D3 


4F 


05D7 


2ft 


05DB 


41 


05DF 


53 


05E3 


45 


05E7 


54. 


05EB 


42 


05EF 


42 


05F3 


42 


05F7 


42 


05FB 


42 


05FF 


42 


0G03 


42 


0G07 


42 


060B 


42 


060F 


4-2 


0G13 


42 


0G17 


42 


0G1B 


4-2 


061 F 


42 


0623 


42 


0627 


42 


0E2B 


4C 


0E2F 


4C 


0E33 


4C 


0E37 


4C 


0E3B 


50 


063F 


50 


0643 


50 


0647 


50 


064B 


2ft 


064F 


52: 


0E53 


41 


0E57 


52: 


0E5B 


43 


0E5F 


4D 


0EE3 


2ft 


0EE7 


53i 


0EEB 


53 


0EEF 


43 


0E73 


53 


0677 


53 


0E7B 


41 


0E7F 


42 


0ES3 


4C 


0ES7 


53 


0EBB 


4-5 


06SF 


41 


0E93 


4F 


0E97 


41 


069B 


43 



> BTKTftB FCC 


/PSYXDBftC/ 


>*** MNEMONIC 


TftBLE 




>MNTftB FCC 


/NEG 


/ 


>MNILEG FCC 


/:+:*+: 


/ ILLEGAL 


> FCC 


/*:*:*: 


/ 


> FCC 


/COM 


/ 


> FCC 


/LSR 


/ 


> FCC 


/*:**: 


/ 


> FCC 


/ ROR 


/ 


> FCC 


/ASR 


/ 


> FCC 


/ASL 


/ 


> FCC 


/ROL 


/ 


> FCC 


/DEC 


/ 


> FCC 


/*:+:*: 


/ 


> FCC 


/INC 


/ 


> FCC 


/T£>T 


/ 


> FCC 


/JMP 


/ 


> FCC 


/CLR 


/ 


> FCC 


/#*::+: 


/ 


> FCC 


/+::+:+: 


/ 


> FCC 


/NOP 


/ 


> FCC 


/SYNC/ 




> FCC 


/:+:+:*: 


/ 


> FCC 


/+:*:+: 


/ 


> FCC 


/BRft 


/ 


> FCC 


/BSR 


/ 


> FCC 


/**::+: 


/ 


> FCC 


/DA A 


/ 


> FCC 


/ORCC/ 




> FCC 


/**:* 


/ 


> FCC 


/ftNDC/ 




> FCC 


/SEX 


/ 


) FCC 


/EXG 


/ 


> FCC 


/TFR 


/ 


> FCC 


/BRft 


/ 


> FCC 


/BRIM 


/ 


> FCC 


/BHI 


/ 


> FCC 


/BLS 


/ 


> FCC 


/BHS 


/ 


> FCC 


/BLO 


/ 


> FCC 


/BNE 


/ 


> FCC 


/BED 


/ 


> FCC 


/BVC 


/ 


> FCC 


/BVS 


/ 


> FCC 


/BPL 


/ 


> FCC 


/BMI 


/ 


> FCC 


/BGE 


/ 


> FCC 


/BLT 


/ 


> FCC 


/BGT 


/ 


> FCC 


/BLE 


/ 


> FCC 


/LEftX/ 




> FCC 


/LEftY/ 




> FCC 


/LEftS/ 




> FCC 


/LEftU/ 




> FCC 


/PSHS/ 




> FCC 


/PULS/ 




> FCC 


/PSHU/ 




> FCC 


/PULU/ 




> FCC 


/ :+::+=:+: 


/ 


> FCC 


/RTS 


/ 


> FCC 


/ftBX 


/ 


> FCC 


/RTI 


/ 


> FCC 


/CWftI/ 




> FCC 


/MUL 


/ 


> FCC 


/*::+:* 


/ 


> FCC 


/SWI 


/ 


> FCC 


/SUBft/ 




> FCC 


/CMPft/ 




> FCC 


/SBCft/ 




> FCC 


/SUBD/ 




> FCC 


/ftNDft/ 




> FCC 


/BITft/ 




> FCC 


/LDft 


/ 


> FCC 


/STft 


/ 


> FCC 


/EORft/ 




> FCC 


/ftDCft/ 




> FCC 


/ORft 


/ 


> FCC 


/ftDDft/ 




> FCC 


/CMPX/ 





OPCODE 
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0&9F 4F 


J 






FCC 


/JSR 


/ 












0Bfi3 4C 








FCC 


/LDX 


/ 












0&A7 5"2 








FCC 


/STX 


/ 












0&AB 








END 
















00000 ERRORS 






















BUFFER 


0010 


BYTE1 


000A 


BYTE2 


000B 


CURADR 


0002 


DIRECT 


0474 


DIGAS 


0000 


ENDBUF 


003D 


EDJ1 


050D 


ED J 2 


0520 


ED J 4 


0535 


EDJ5 


0538 


EXTi 


04SC 


EXTEND 


0482 


FINISH 04E4 


GETR1 


04EE 


GET REG 


044E 


MEXB 


001C 


ILEGGP 


032:2 


ILDP1 


032B 


IND1 


035E 


IND10 


03E3 


IMD1 1 


03 ES 


IND12 


03F4 


IMD12A 


040C 


I ND 1 3 


0410 


IND14 


0427 


IMD15 


042B 


IMD1G 


043F 


IMD18 


044 B 


IMD2 


0382 


I ND3 


0385 


IND4 


0391 


IND5 


0397 


INDG 


03 A9 


IND7 


03B7 


INDS 


03Bf r 


I NDSfi 


03 CC 


IND9 


03DE 


I NDBYT 


000D 


INDEN1 


0473 


INDEND 


04 GB 


INDEX 


033D 


I NDFLG 


000C 


INIT1 


0010 


I N IT 2 


0018 


LENGTH 


000G 


MA INI 


002E 


MAIN2 


0034 


MPIM3 


0044 


MPIN4 


0048 


MAINS 


0058 


MIMEM 


0022 


MN I L.EG 


05 GF 


MNTAB 


05GB 


NXTBUF 


000E 


DP00 


00SF 


GP01 


009B 


DP 02 


009E 


DP 03 


00AC 


GP04 


00B1 


GP05 


00BP 


OP0E 


00C3 


GP07 


00CE 


OP10 


00C9 


GP11 


00CD 


DP 12 


00D0 


DPI 3 


00DS 


0P14 


00DB 


DP15 


00E8 


DPI 8 


00F0 


DPI 7 


00 F3 


DP 1 8 


HI HE 


OP20 


01 4E 


0P21 


0154 


DP22 


0157 


GP23 


01 SB 


DP24 


1 &0 


DP25 


0170 


DP2B 


0173 


OP30 


0178 


GP300 


01 DS 


DP301 


01 E5 


DP 302 


01F0 


DP32 


0185 


GP33 


01 SC 


0P34 


018F 


GP35 


01A1 


0P3& 


01 BG 


0P37 


01C1 


DP38 


01 CS 


0P39 


01 D3 


GPS0 


01FB 


GPS00 


02 ES 


OPS01 


0278 


GPE02 


02 7 B 


GPS03 


0289 


GPS04 


0293 


DPS05 


029D 


GPS0B 


02B4 


DPS1 


0212 


DP82 


02o 3 


DP83 


0238 


0PS4 


02/-J.S 


DPS5 


024.D 


GPSE 


0282 


DPC0 


02BA 


DPC0A 


02DS 


GPC1 


02E3 


GPC2 


02E5 


DPC3 


02EB 


DPC4 


02FS 


DPC5 


0307 


DPGG 


0310 


DPC7 


03 ic: 


0PC8 


03; 1 F 


DPCD 


0008 


DPR AND 


0028 


DUTCH 


0000 


PAGE 


0007 


PDSTB 


0009 


PUT2H 


04C& 


PUT2HL 04CF 


PUT2HR 


04 D 3 


PUTCH 


04DD 


REG 


0121 


REG1 


013:4 


REG2 


013C 


REG3 


0142 


REG4 


01 45 


REGTAB 


0553 


REL1E 


'04B2 


RELS 


0494 


RELSfi 


04.PI5 


STKTAB 05E3 


WRKADR 


0004 















DISCOUNT PRICES 



MICROCOMPUTERS 

CRT TERMINALS 

PRINTERS 

DISKETTES 

SOFTWARE 



WE'RI 



;"TraI>J 



DUPRE ENTERPRISES, inc. 

MICROCOMPUTER SALES DIVISION 



SUITE 6 NELSON BLDG. 
271 FORT LEE ROAD 
LEONIA, NJ 07605 



(201)461-8086 

.9AM-3PM 
MON.-FRI. 



Listing 3 is a sample routine that demonstrates how to 
use the disassembler. First, the X register is loaded with 
the address where disassembly should begin by calling a 
monitor routine that asks for a 4-digit hexadecimal ad- 
dress. Then the Y register is loaded with the address of 
the monitor routine, which outputs the ASCII (American 
Standard Code for Information Exchange) character in 
the A register. This address can point to the console's or 
hard-copy device's output routine as desired. Next, the 
disassembler is called, and it outputs one line on the out- 
put device. A counter is used to output 19 lines (for my 
20-line terminal), and then the keyboard input is 
checked. Disassembly continues for any input character 
other than an ESC (hexadecimal IB); an ESC causes a 
return to the monitor. 

The disassembler begins at DISAS by setting the U and 
S pointers, as described earlier. Next, the parameters 
passed in the X and Y registers are stored, and the tem- 
porary variables and output buffer are initialized. Then 
the first byte of code to be disassembled is examined. If it 
is not an op-code page byte (hexadecimal 10 or 11), it is 
looked up in the mnemonic table MNTAB to find its cor- 
responding mnemonic. The mnemonic table is com- 
pressed from a maximum of 256 different entries to only 
80 by converting op codes 40 through 7F to 00 through 
OF, and 80 through FF to 40 through 7F (hexadecimal), 
since the op-code mnemonic stem is similar in these cases. 

Op codes are processed according to their first hexa- 
decimal digit and again according to their addressing 
mode. Subroutines are provided for indexed (including 
indirect), direct, extended, and relative addressing. 
Immediate addressing is processed like direct or extended 

Text continued on page 364 
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Listing 2: A portion of the output of the disassembler working 
on itself. 



E000 


34 


EE 


PSHS 


U, Y, B, A 


E002 


33ES 


C3 


LEAU 


-3D, S 


E005 


IF 


34 


TFR 


Ui S 


E007 


AF 


42 


STX 


02, U 


E009 


10AF 


C4 


STV 


00, U 


E00C 


30 


4E 


LEAX 


0E,U 


E00E 


CE 


0A 


LDB 


#$0A 


E010 


EF 


80 


CLR 


, X4- 


E012 


5ft 




DECB 




E013 


2E 


FB 


BNE 


CE010) 


E015 


86 


20 


LDA 


#$20 


E017 


CB 


2D 


LDB 


#*2D 


E019 


A7 


80 


STA 


T.X+- 


E01B 


5ft 




DECB 




E01C 


2B 


FB 


BNE 


CE019) 


E01E 


AE 


42 


LDX 


02, U 


E020 


AF 


44 


STX 


04, U 


E022 


EC 


4B 


INC 


0E, U 


E024 


EE 


80 


LDB 


, X + 


E02B 


CI 


10 


CMPB 


#$10 


E02S 


27 


04 


BED 


CE02E) 


E02A 


CI 


11 


CMPB 


#$11 


E02C 


26 


0B 


BNE 


(E034) 


E02E 


E7 


47 


STB 


07, U 


E030 


EC 


4E 


INC 


0E, U 


E032 


E6 


80 


LDB 


,X + 


E034 


AF 


44 


STX 


04, U 


E03B 


E7 


48 


STB 


08, U 


E03S 


CI 


80 


CMPB 


#$80 


E03A 


24 


08 


BHS 


CE044) 


E03C 


CI 


40 


CMPB 


#$40 


E03E 


25 


08 


BLO 


CE04S) 


E04G) 


C4 


0F 


PNDB 


#$0F 


E042 


20 


04 


BRA 


CE04S) 


E044 


C4 


0F 


ANDB 


#$0F 


E04B 


CA 


40 


ORB 


#$40 


E04S 


SB 


04 


LDA 


#$04 


E04A 


3D 




MUL 




E04B 


30ED 


051 C 


LEAX 


(E5EB),PC 


E04F 


30 


SB 


LEAX 


D, X 


E051 


31CS 


22 


LEAY 


22, U 


E054 


CB 


04 


LDB 


#$04 


E05B 


AE 


80 


LDA 


, X + 


E05S 


A7 


A0 


STA 


, Y+- 


E05A 


5A 




DECB 




E05B 


2B 


F9 


BNE 


CE05E) 


E05D 


30CS 


28 


LEAX 


28, U 


E060 


AF 


4E 


STX 


0E, U 


E0E2 


AECS 


22 


LDA 


22, U 


E065 


SI 


2A 


CMPA 


#$2A 


E0E7 


1027 


02B7 


LBEQ 


(E322) 


E0EB 


AE 


48 


LDA 


08, U 


E0ED 


SI 


C0 


CMPA 


#$C0 


E0EF 


1024 


0247 


LBHS 


CE2BA) 


E073 


SI 


80 


CMPA 


#$80 


E075 


1024 


01S2 


LBHS 


(E1FEO 


E079 


SI 


40 


CMPA 


#$40 


E07B 


24 


12 


BHS 


CE0SF) 


E07D 


SI 


30 


CMPA 


#$30 


E07F 


1024 


00F5 


LBHS 


(E17S) 


E0S3 


SI 


20 


CMPA 


#$20 


E0S5 


1024 


00BD 


LBHS 


(E14E) 


E0S9 


SI 


10 


CMPA 


#$10 


E0SB 


24 


3C 


BHS 


CE0C9) 


E0SD 


20 


00 


BRA 


(E0SF) 


E0SF 


ED 


47 


TST 


07, U 


E091 


2E 


08 


BNE 


CE09B) 


E093 


SI 


4E 


CMPA 


^$4E 


E095 


27 


04 


BED 


CE09B) 


E097 


SI 


5E 


CMPA 


#$5E 


E099 


2E 


03 


BNE 


(E09E) 


E09B 


IE 


0284 


LBRA 


CE322) 


E09E 


S4 


F0 


ANDA 


#$F0 


E0A0 


CE 


41 


LDB 


#$41 


E0A2 


SI 


40 


CMPA 


#$40 



MODEMS 

All Modems connect to any 
RS232 Computer or Terminal! 

1200 Baud and 300 Baud-Bell 212A 
Style. Penril 300/1200 $799 

Originate/answer/auto-answer. Full duplex, 
RS232. Phone line connection via standard 
phone jack. 1 yr. warranty. 

Auto-dral option S350 

300 Baud Phone Link $99 

Originate/answer. Sleek, low profile. 15 ozs. 
Half/full duplex. Self test. RS232. Light displays 
for On Carrier, Test, Send & Receive Data. 1 yr. 
warranty. 

300 Baud. USR-330D $249 

Origmate/answer/auto-answer. Phone line con- 
nection via standard jack. 1 yr. warranty. 

300 Baud. USR-330A $299 

Same as USR-330D PLUS Auto-Dial. Call for 

quote and technical information on higher speed 

modems and multiplexors. 

1200 and 300 Baud. AJ1235 ■& ; /JHHII 

Acoustic coupler $799 Printing Terminals 

Vadic Compatible. Originate only. _, ° 

1200 Baud. AJ1234 The new generation 

Acoustic Coupler $639 from General Electric. 

VadicCompatible Originate only. 

1200 and 200 Baud. AJ1256 $719 

Direct connect to phone lines. Vadic compatible. 
Originate/ Auto-answer. 

1200 and 300 Baud. AJ1259. , 

Triple Modem $819 ' 

Vadic and Bell 212A compatible. Originate/ 
Auto-answer. Direct connect to phone lines. 




Printing Terminals 




30/60 CPS. GE Terminet 2030 $999 

110/300/60/1200 Baud. User selectable lines per 
inch and chars, per inch. True descenders and 
underlining. Up to 217 cols per line. Top of form, 
vert, and hor. tabs. Friction feed std., tractor 
feed opt. Answerback. 1 yr. warranty on parts. 
Nationwide servicing. Extremely compact. 15 in. 
paper Only 22 lbs. SUPERIOR TO DEC LA34AA 
at lower cost. 
120/150 CPS. 

GE Terminet 2120 $1,799 

Housed in same compact package as the 2030 
with all the features of the 2030 PLUS 150 char, 
per. sec. print rate. 

Slash Your Connect Time and Printer 
Delay Time 

Text Editor For GE2030 & 2120 . . . .$799 
Includes 32K buffer inside terminal for data 
receipt and transmission at up to 9600 baud . 
Also Available: Receive only/Printer only ver- 
sions of GE2030 & 2120. 

CRTs 

ADDS Viewpoint $549 

Detachable keyboard. Numeric keypad. Tiltable 
screen. Cursor control keys. Function keys. 
Auto-repeat on all keys. 110 to 19,200 baud. 
Transparent mode. Printer Port. Compact, 20 
lbs. Visual attributes. 

TAB132/15 $1,999 

15 inch screen. 132 cols x 24 lines. 4 pages 
memory Green Phosphor. Soft programmable 
function keys. Full editing. Detachable keyboard. 
VT52, VT100, VT132 compatible. Superior 
Screen quality. Smooth Scrolling. Horizontal and 
Vertical Scrolling. 

We also stock: NEC DEC 

OKIdata Televideo 
Teletype Altos Computers 
Oynabyte Computers 

Call for pricing and technical information. 
Visit our showroom for product 
demonstrations. 

M-F 8:30-5:00. Sat. -Call for appointment. 




o 



VISA /MasterCard Accepted. Corporation and Insti- 
tution purchase orders accepted. Leasing rates 
1 available on request. Your satisfaction Guaranteed. 
All equipment may be returned for full credit We 
offer full service, on-site maintenance plans on all 
equipment. All equipment in stock. - : — i . 



U.S. ROBOTICS inc. 



D3N. WABASH' SALES 

5UITE I71B . GENERAL □ 



CHICAGO. ILL BOBOI SERVICE.. 



mssml 



(312) 34B- 
(312) 346-! 
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Listing 3: This short routine is an example of how to use the disassembler, 

>* EXAMPLE OF HOW TO USE THE DISASSEMBLER 



E300B 
FFB5 
FFA3 
FFA0 
FFAG 



0700 
0703i 
0707 
0709 
070C 
070D 
070F 
0712 
0714 
071 G 
0719 



BD 

10SE 

CB 

17 

5P 

2E 

BD 

81 

2B 

7E 



FFB5 
FFA3 
13 
FBF4 

FA 
FFA0 

IB 
Fl 
FFAE 



DISttS 

BADDR 

DUTCH 

INCH 

MONITR 



LOOP 
L0DP1 



EDU 
EDU 
EQU 
EDU 
EQU 

ORG 

JSR 

LDY 

LDB 

LBSR 

DECB 

BNE 

JSR 

CMPA 

BNE 

J'MP 

END 



$0 

*FFB5 
$FFA3 
*FFft0 

&FFAS 

3>ei700 

BADDR 

#OUTCH 

#19 

DISAS 

LD0P1 

INCH 

#$1B 

LOOP 

MONITR 



DISASSEMBLER STARTING ADDRESS 
BUILD HEX ADDRESS IN X--REG 
OUTPUT CHARACTER IN A- REG 
INPUT CHARACTER INTO A-REG 
MONITOR RE-ENTRY POINT- 
CAN BE IN ROM WITH DISASSEMBLER 
GET STARTING ADDRESS 
POINT TO OUTPUT ROUTINE 
DISASSEMBLE 19 LIMES 



GET CHARACTER 
ESCAPE? 

YEB, EXIT 



FROM KEYBOARD 



Text continued from page 362: 

addressing, depending on the number of bytes in the 
operand. If the program detects an illegal op code, page 
byte, or combination of the two, or an illegal indexed ad- 
dressing postbyte, an illegal op-code routine is called to 
output "***" in place of the mnemonic. 

By the time the program arrives at the end of job 
routine FINISH, the output buffer has been loaded with 
the op-code mnemonic and operand. The memory ad- 
dress location and the bytes of machine code are then 
placed into the buffer, and the entire buffer is output, 



along with a CR-LF (carriage return-line feed) sequence. I 
use a Control U (hexadecimal 15) to erase a line on my 
video terminal, and this character acts as the terminator 
for the output sequence. Before exiting the program, the 
index registers are restored to facilitate further calls, and 
the S pointer is adjusted upward to release the user stack 
workspace. 

In summary, this disassembler offers the advantages of 
speed and small size, while being both reentrant and 
relocatable. This flexibility makes it an ideal addition for 
a 6809 system. ■ 



YOU'VE PROBABLY HEARD IT BEFORE! 
BUT NOW EVERYONE KNOWS IT! 

We Definitely Have The Lowest 



tfwvt-wmmmffm 



EPSON 






Prices In The World! 



Our Volume Sales Are So High 
That Absolutely No One Can Get Close! 



■-■■•■ -■ - ■■ • — ■ • 

...... 



fii^Sfl-wl 



1 7 DAYS A WEEK THE WORLD'S FIRST 

CALL 1 (800) 525-7877 hotline 



v::™--;: i \ ; ; ;:..., .; - - ~ mmm 



rniuiDADPi Drives For/ With Controller $459 
ouivirAHC. App|e i Add . 0n $389 

IN COLORADO (303) 279-2727 

ALSO CCS, VISTA, APPLE II, PLUS LOBO, NEC, XEROX, ZENITH, HAYES, IBM. 
ALL AT EQUALLY COMPETITIVE PRICES. 



COMPUT€RWORLD INT€RNRTIONRL, INC. (303) 279-2727 

SUITE 133, P.O. BOX 81, WHEAT RIDGE, COLORADO, U.S.A. 80034-0081 

TERMS: MAIL ORDER/VISIT BY APPOINTMENT, WE WILL SHIP UPS FREIGHT COLLECT OR ADD 3% FOR SHIPPING. 
COLORADO RESIDENTS ADD APPROPRIATE SALES TAX. MASTERCHARGE/VISA ACCEPTED. 
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Ask BYTE 



Conducted by Steve Garcia 



Thoughts on 
TRS-80 EPROMs 

Dear Steve, 

It may be good to add some 
details to your thoughts on us- 
ing 2K-byte 2716 EPROMs 
(erasable programmable read- 
only memories) with the 
TRS-80 Model I. (See "In 
Need of a Way to the 
PROM/' in the October 1981 
BYTE, page 318.) In the case 
of a Model I with standard pe- 
ripherals, Mr. Fitzgerald's cir- 
cuit must be changed, because 
there are not quite 2K ad- 
dresses available. Expansion 
boxes for the Model I — which 
use the peripheral drivers in 
ROM (read-only memory) 
A — need eight addresses dis- 
tributed within the 16-byte 
range, 37E0 through 37EF 
hexadecimal. An EPROM, 
such as the one shown in your 
figure (page 318), extending 
up into these same addresses 
would create direct contention 
on the data bus. The periph- 
erals would not work. 

There are two possible solu- 
tions to the problem. One is to 
use a smaller EPROM. The 
second is to disable the 2716 
when conflicting addresses oc- 
cur. The two-device circuit in 
your figure enables all but the 
2716's last 32 bytes (a compro- 
mise to save integrated cir- 
cuits); there is no conflict 
when an expansion box is 
used, and 2016 bytes of 
EPROM are still avail able. 
The circuit also adds an RD 
signal from the control bus in 
a way recommended exclu- 
sively for the 2716 by its man- 
ufacturers. 

Adding an EPROM to the 
Model III is a bit different. A 
corresponding system PROM, 
C, is already there (and is dis- 
abled in a way similar to the 
circuit shown here in figure 1, 



but only at 37E8 and 37E9 
hexadecimal (Radio Shack 
Service Manual, stock num- 
ber 26-1061, page 14). In a 
48K-byte system, no address 
space is free, and an EPROM 
would have to share space on 
the 16 available lines. Any of 
the three PROMs could be 
further qualified to accom- 
plish this. The circuit would 
vary a lot, depending on when 



A15C> 



and how one wished to select 
between the two ROMs. But it 
would not be difficult. What 
would be challenging in de- 
signing such a "phantom" 
EPROM circuit for the Model 
III would be avoiding any 
conflicts arising from memory 
references to the PROM 
whose space is shared. 
Paul Fuller 
New York, NY 



A14E> 
A13(Z> 

A12d> 
Alld> 




AlOO 



A2d> 
AlC> 



RD*[Z> 



O>07 
OD6 

G>D4 
G>D3 

G>D2 

Odo 



Figure 1 












Number 


Type 


+ 5V 


GND 




IC1 


74LS138 


16 


8 




IC2 


74LS30 


14 


7 




IC3 


2716 


24 


12 



Thank you for the informa- 
tion. . . . Steve 

The Printer 
Connection 

Dear Steve, 

When I bought my TRS-80 
microcomputer just about 
three years ago, I also bought 
Radio Shack's Quick Printer 
II. Since then I've realized 
that I need a larger printer, so 
now the Q. P. II is sitting in a 
corner unused. The Q. P. II 
has three inputs, TRS-80 bus, 
TRS-80 Expansion Interface, 
and an RS-232C connection. 
Using the serial interface, the 
Q. P. II needs a 600 bps (bits 
per second) signal with 7 data 
bits, even or odd parity, and 
1 or 2 stop bits; or 7 data bits, 
no parity, and 2 stop bits; or 
8 data bits, no parity, and 1 
or 2 stop bits. I would like to 
interface this printer to a 
Texas Instruments TI-58C 
calculator, but I do not have 
any information on the TI- 
58C's interface pins (in the 
battery compartment). Any 
help you could give me 
would be greatly appreciated. 
Michael W. E. Britt 
Fayetteville, NC 

For technical information 
on the TI-58C you should try 
calling Texas Instruments 
directly. The two numbers to 
call for technical information 
are (800) 858-1802 and (806) 
741-2633. 

One note, unless the out- 
puts of the TI-58C calculator 
are either BCD (binary-coded 
decimal) or binary, it may be 
rather difficult to convert 
them to ASCII (American 
Standard Code for Informa- 
tion Interchange). The reason 
for this is that many printing 
calculators contain all the 
printer -control electronics on 
the same chip as the cal- 
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culator itself. The output 
they produce is multiplexed 
for a thermal or a 5-wire- 
matrix impact printhead. 
(This is what you have in 
your Q. P. II.) 

In any event, it will be in- 
teresting to see how things 
turn out (imagine a remote 
numerical-entry terminal for 
your computer that also cal- 
culates?). . . . Steve 



ROM-Based BASIC 

Dear Steve, 

I am looking for a ROM- 
based BASIC (equivalent to 
TRS-80's level II) that I could 
implement on an Intel 8085- 
based microcomputer. Do 
you know of any vendor that 
could supply such an item 
with good documentation, 



including a memory map 
and/or source listing? 
Richard P. Gabric 
Christchurch, New Zealand 

A ROM-based SK-byte 
Microsoft BASIC is available 
from: 

Netronics Research 

and Development, Ltd. 

333 Litchfield Rd. 

New Milford, CT 06776 



• • • Valuable free gift to system purchasers • • • 



Free subscription to THE SOURCE, extensive data base,600 subjects, via telephone link to 
micros. Offer is applicable for any system in our product line. We offer a wide range of 
CRTs, printers, graphics equipment & software for these systems. Each system is 
completely tested, integrated and ready for plug-in operation when you receive it. We 
tailor and configure systems to meet your needs and budget. 



CROMEMCO: We proudly announce the inclusion of CROMEMCO in our product 
line. INTRO SALE: 25% off systems/software. 15% off boards/components. 



CALIFORNIA COMPUTER SYSTEMS 2210A: High Quality, Low Price 
Z80 CPU, 1 serial port, 12 slot S-100, disk controller w/CPM 2.2, 64K RAM . . .$1,750. 
Add our MAX BOX w/dual Shugarts or Qumes and SSM I/O 4 or IMS I/O for 
additional ports. 



IMS 5000 and 8000 SYSTEMS 2 year warranty on boards] 

Z80A, S-100, double density drives (single or double sided) plus optional built in 
Winchester from 5.5 to 40 MB, DMA disk controller, 64K RAM. Single or double user. 



MULTI-USER SYSTEMS FEATURING TURBODOS 

TURBODOS: Spectacular CP/M® compatible operating system. Z80 code, interrupt 
driven. Up to 6X faster than CP/M® ; up to 35% increased disk capacity. 
Now available for IMS, TRS-80 Model II, CCS and Tarbell controllers. 



SYSTEMS GROUP (Measurement Systems & Control). CP/M® and MP/M®- Systems 
with dual floppies or one floppy + one 10MB Winchester 10% off list price. 



TECMAR 16bit 8086 IEEE S-100 system w/8 MHZ option 5% off list price. 

Z80 Video Digitization systems 5% off list price. 



" SD Systems: Boards, kits and systems 10% off list price. \ 



GRAPHIC SYSTEMS: Advertising- Architects'Designers'Comphte package including 
powerful intractive graphics software plus MicroAngelo Graphics Subsystem w/22 
MHZ high resolution green phosphor screen; M9900 16 bit, IEEE S-100 computer 
w/dual 8" floppies, 64K RAM, Multi user capability, Houston Instruments HIPAD 
Digitizer, Mauro Plotter. . .$10,200. 10MB Hard Disk Subsystem option $3,400. 



CENTRAL DATA, GODBOUT, SEATTLE COMPUTER: Complete product 

^ ' lines now available. 



MAX BOX Mfg by John D. Owens Assoc. 8" dual drive cabinet w/regulated power 
supply, fan, complete internal cabling. Will hold Qumes, Shugarts or remove 
"Siemens" & change to Winchester, horizontally mounted. Excellent design & engineer- 
ing. 17Vz" X 5Vz" X 22 $325. 

With 2 Shugart 801 R $1,275. With 2 Qume double sided drives $1,680. 



PER SCI- THE KING AND QUEEN OF DRIVES 

Model 299B $2,300. Model 277 $1,245. Slim line cabinet $325. 



MICROANGELO GRAPHICS SUBSYSTEM from Scion $2,295. 

Screenware Pak II $350. S-100 Graphics card $985. 

Color systems now available 5% off list price. 



WF FYPORT. Overseas Callers: TWX 710 588 2844 

VVC CM KJ1KL. Phone 212 448-6298 or Cable: OWENSASSOC 



JOHN D. OWENS Associates, Inc.- 

12 Schubert Street, Staten Island, New York 10305 
212 448-6283 212 448-2913 212 448-6298 



It, costs $99.95 plus $2 ship- 
ping and insurance. Netronics 
sells a complete line of 8085- 
related products and is your 
best bet. 

Microsoft does not publish 
its source code for BASIC 
(for obvious reasons). How- 
ever, virtually every issue of 
Dr. Dobb's Journal published 
in 1976 had some article on 
Tiny BASIC, and these may 
be of some help. Contact the 
Hay den Book Co.,, 50 Essex 
St., Rochelle Park, N] 07662, 
for a complete book of re- 
prints of Volume I. . . . Steve 



Power Backup 

Dear Steve, 

I am using a Commodore 
PET to control my solar-heat- 
ing system, but I've run into a 
small problem. In our area, it 
is not uncommon to have 
momentary power failures 
that are long enough, to result 
in the computer losing the 
data stored . in - memory. 
(Power-line "glitches" that 
simply disrupt operation are 
less usual.) The vast majority 
of these outages last for two 
or three seconds only. Is 
there some way I can use a 
large capacitor, or perhaps 
rechargeable batteries, to 
handle this power problem 
for as long as five seconds? 
Albert C. Pollard 
Irvington, VA 

Generally speaking, it is 
not a , good. idea to increase 
the capacitance in a power 
supply to try to make up for 
more than a few milliseconds 
of power loss. Just for the 
heck of it, I decided to do 
some quick computations to 
see how much of a. capacitor 
it would require if it were 
feasible. The general equa- 
tion for this calculation is: 

c-'l 

In this case, C is in farads, I is 
in amperes, v is in volts, and t 
is in seconds. 



366 February 1982 © BYTE Publications Inc 



The following assumptions 
are made: one is that the com- 
puter requires about 4 amps; 
the other is that the nominal 
voltage within a power supply 
is 9 volts into the regulator, 
which cannot maintain its full 
output voltage when the input 
voltage falls below 7Vi volts. 
Therefore, the allowable volt- 
age drop is only 1 Vi volts. So 
dv would then equal 1.5 volts; 
dt is equal to 5 seconds as per 
your request. 

Solving the equation results 
in a huge capacitor value of 
13.33 farads! As you can see, 
this is not feasible. It also 
could lead to burning out 
your power supply on turn-on 
because this gigantic capacitor 
would appear to the rectifier 
like a short circuit as it was 
charging up. 

My recommendation is, 
rather than messing around 
with the power supply inside 
your PET, that you look to- 
ward providing an uninter- 
ruptible power source on the 
115-volt power line. Many 
companies sell such items. 
One product that seems to be 
aimed primarily at the per- 
sonal computer market is 
MayDay from Sun Tech- 
nology. 

I hope you solve your 
power loss problems without 
major expenses. . . . Steve 



Control Sources 

Dear Steve, 

I am at present designing 
an automatic home-control 
system. I would appreciate 
any information and data 
that you may be able to offer. 
Faris Alamat 
South Yorkshire, England 

One of the main focuses of 
my articles over the years has 
been in the area of home con- 
trol and security. In Ciarcia's 
Circuit Cellar, Volume II, 
there are four articles that 
may be of particular interest 
to you. Three concern the de- 
veloping of a computer-con- 



trolled security system with 
emphasis on home control 
and data acquisition. The 
fourth article is on the design 
of a computer interface to the 
BSR X-10 AC remote-control 
system. This should be an in- 
tegral part of any inexpensive 
home controller that you 
would be using. The book is 
available for $12.95 from 
BYTE Books, 70 Main St., 



Peterborough, NH 03458. 
Steve 



Search for Apple-to- 
North Star Compiler 

Dear Steve, 

Do you know of a compil- 
er that allows programs writ- 
ten for an Apple to run on a 
North Star? If so, please ad- 



vise on where I can obtain 
this. If not, any suggestions? 
Thanks. 
Harold Walton 
Pleasant Hill, CA 

To my knowledge there is 
no compiler that allows you 
to go directly from Apple soft- 
ware to North Star. 

If the Apple software is 
written in a higher-level Ian- 
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3M SCOTCH® Diskettes In storage 
box 5 box minimum, price per box. 

740,8" ss/sd $29.00 

741, 8" ss/dd $35.50 

743,8" dd/dd $45.50 

744-0, 5 V«" sort sectored or 744-10, hard 
sectored, single sided $28.50 

TEI MAINFRAMES, S-100 

MCS112.. .$ 620. MCS122...$ 745. 

RM 12 $ 655. RM 22 $ 790. 

OEM & Qty. discounts offered 

HOUSTON INSTRUMENTS 

PLOTTERS Standard & Intelligent models 
w/surface areas of 8Vi" X 11" to 11" X 
17". Front panel electronic controls. 

DMP-2....$ 935. DMP-3 .... $1,195. 

DMP-4. . . .$1,295. DMP-5. . . $1,455. 

DMP-6. . . .$1,685. DMP-7. . . .$1,865. 

TARBELL 

Double density controller $435. 

Z80 CPU 395. 

OLIVETTI DAISY WHEEL 

PRINTERS Letter quality print. Quiet 
performance; ideal for office environ- 
ment. 

Model 211 (20CPS) $1,660. 

Model 311 (34CPS) 2,150. 

Model 811 (80CPS) 3,795. 

Bidirectional tractor: $150. 

PMMI S-1000 Modem $385. 

Compatible w/telex & Twx. 51 to 600 
baud. On board pulse dialer. 

HAZELTINE 1500 $ 885. 

1510 $ 980. 

1520 $1,210. 

220 volt models, add $100. 

EPSON MX80 $475. 

MX100 $725. 

RS 232 Interface $ 70. 

TELETYPE 

Model 4320 AAK $1,140. 

Model 43ASR, 8 level, 1" tape . . .$2,595. 



MORROW & QUANTUM HARD 
DISK DRIVES at discount prices 



THE MARSHALL: Complete hard- 
ware/software protection device for 
hard disk subsystem. Intelligent tape 
subsystems using W tape cartridge 
w/file oriented software. Can save & 
restore files by individual names. 



WHITESMITH: The Complete C-com- 
piler produces optimized native code 
for Z80. PASCAL from Whitesmith g 
allows intermixing of C & PASCAL. \ 
Full PASCAL as defined by Jensen & | 
Werth, discounted price. 



dBASE II Brings power of mainframe 
database software to a microcomputer. 

Manual and demo software: $ 75. 

Complete package with money back guar- 
antee: $595. 



COMMUNICATIONS SOFTWARE 

Enables communications from a micro 
to a terminal or to another micro, mini 
or maxi computer. Source code: ..$500. 1 



MICROSOFT 

BASIC-80 (interpretor) $270. 

BASIC COMPILER: $305. 

COBOL— 80 $560. 

FORTRAN-80 $380. 

X-MACRO-86: $275. 

muLISP/muSIMP: $190. 



MICROPRO 

WORDSTAR: $320. 

MAILMERGE: $110. 



TWX (TELEX II) SOFTWARE $350. 
Send/ receive with a microcomputer 
connected directly to WU line. Eliminate 
paper tape. Messages can be formatted 
w/text editor. 



TEXAS INSTRUMENTS Printers 

TI 810 Basic $1480. 



Prices subject to change without notice 



JOHN D. OWENS 

Associates, Inc. 

SEE OUR AD ON FACING PAGE 
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ATTENTION DEALERS 



TOSHIBA 
SUPERFIVE 
SUPERBRAIN 
& GOMPUSTAR 

We're selling dealers some of the best 
products In the Industry. Like Toshiba 
computers and word processors, 
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Intertec's Superbraln and Compustar systems, 
and CMC's own SuperFlve and SuperTen. 
We offer hardware and software support 
and our own version of Intertec's CARE®program 
called Compex. We sell worldwide. Our prices are 
the bestl And you'll like Toshiba's great price- 
performance ratio, with software ready to go. 



PRODUCTS 



•TOSHIBA 

5V. 8 Models 

•SUPERBRAIN 

64k, QD Models 



►CMC SUPERTEN 

lOmb Computer 

•COMPUSTAR 



Models 10, 15, 20, 30, 40 



•CMC SUPERFIVE 

5mb Computer 

•HARD DISCS 

5, 10, 32 & 96 mb 



•CORVUS -DYSAN •C.ITOH -EPSON 

Plus a full line of printers and peripheral equipment, including MPI, NEC, Malibu, C.ltoh, 
Anadex, Tl and others, including Seagate, Tandon and CDC drives. Diskettes from Dysan 
and Verbatim. 

SERVICE 

Rapid turnaround on parts and module replacement and repair In our 
factory-trained service department. 

SOFTWARE 

We're more than order-takers. Our software specialists stand ready to 
give our dealer network the support you want and need to make you 
successful. Our software is the best and you'll like our prices. 



•ACCOUNTING PLUS 

G/L, A/R, A/P, P/R, Inventory, 

Purchase Order Entry, Sales Order Entry, 

Point of Sale. 



•d Base II 
•Micro Plan 
•Condor 
•Super Calc 
•Micro Pro 
•Calc Star 



•M Basic 80 

•MT Pascal 

•CBasIc 

•Fortran 

•Cobol 

•Peachtree 



INTERNATIONAL 
CUSTOMERS 

Exclusive distributors for 
SuperFlve and SuperTen 
needed In Germany, 
Spain, France, Belgium, 
Scandinavia, Italy, Saudi 
Arabia, Egypt, Hong 
Kong, Singapore, 
Taiwan, Venezuela, 
Brazil and Mexico. 



FOR ORDERING CALL 

TOLL FREE 1-800-426-2963 



PHONE (206)453-9777 TELEX 152 556 SEATAC 



CMC 



A Division af Computer Marketing Corporation 



11058 Main, Suite 125 



Bellevue, WA 98004 
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guage such as BASIC, Pascal, 
PL/I or FORTRAN, however, 
you have a better chance of 
getting it to run on your 
North Star (if it also runs these 
languages). The inconven- 
ience lies in finding language 
incompatibilities and correct- 
ing the statements to work on 
the North Star. 

One possibility is an emu- 
lator. This is software, written 
for one processor, that emu- 
lates the program execution of 
another. 

When it comes to direct use 
of machine-language pro- 
grams, you are out of luck. 
The Apple uses the 6502 
microprocessor, while the 
North Star uses the Z80A — 
they have incompatible in- 
struction sets. 

Finally, be aware that both 
types of programs, high-level 
and machine-language, will 
have instructions that mani- 
pulate the Apple I/O. The ad- 
dress and procedures for using 
cassette ports, keyboard, and 
video display are different 
between the Apple II and 
North Star, and also that 
some Apple software routines 
are in ROM. . . . Steve 



Custom-Made System 

Dear Steve, 

I want to assemble my own 
custom computer system. I 
plan to use the S-100 bus 
since it appears to allow the 
most versatile system. I am 
most concerned with expand- 
ability, and I've noticed that 
a very large number of S-100 
circuit cards are available. 

I need a good high-level 
(preferably universal) lan- 
guage; but I need also the ca- 
pability of programming in as- 
sembly language if the situa- 
tion calls for it. I plan to use a 
Z80-based processor board. 

One of my long-range goals 
is to have a multidisk system. 
I want to have two each of 
three or four types of drives 
(i.e., 35-track, 40-track, sin- 
gle-sided, etc.) This way I 
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won't have to worry about 
disk-to-drive compatibility 
when I buy software. I also 
want to be able to copy from 
drive to drive in any combina- 
tion. For example, I may want 
to copy a 40-track disk into a 
77-track disk. I would appre- 
ciate any hints or information 
you can give me. 
Ron Frazier 
Milledgeville, GA 

Your concept of a custom 
computer system sounds fine 
to me. The S-100 bus has be- 
come a de facto standard and 
will give you all the versatility 
you desire, but . . . the multi- 
ple-drive approach may be 
quite expensive. Keep in mind 
a few facts about floppy-disk 
drives. 

A double-density disk drive 
and controller can usually 
read single-density disks, and 
a 40-track, 5 l A-inch disk drive 
only requires different soft- 
ware to work with 35-track 
disks. Unfortunately, there 
are many different formats for 
5 l A-inch disks, and most of 
them are mutually incompati- 
ble (an Apple II computer 
won't read disks from a 
TRS-80, which won't read 
Heath H-8 disks, and so on). 
Fortunately, most S-100 com- 
puters use 77-track 8-inch 
disks, and the IBM 3740 stan- 
dard has been developed to 
ensure single-density com- 
patibility. Most software is 



available in this format, which 
makes for a very versatile sys- 
tem. . . . Steve 



Assembly Language 

Dear Steve, 

I am 14 years old and have 
my own 48K-byte Radio Shack 
TRS-80. I have mastered 
BASIC, and am trying to 
learn to program in assembly 
language. Unfortunately, after 
eight months, I am still trying. 
Even after studying books 
over and over, I can't seem to 
get the hang of it. Do you 
have any hints on how to 
learn assembly language, or 
do you know anybody near 
my home who could help me? 
David Natter 
Yonkers, NY 

Sorry that you are having 
problems with assembly-lan- 
guage programming for the 
Z80 microprocessor. Here are 
some tips that may be of 
some help: 

1. Assembly language re- 
quires some knowledge of 
how the Z80 operates. If 
you look at the architec- 
ture (a fancy word for the 
block diagram) of the 
Z80, you will see the vari- 
ous registers and how they 
are connected. 

2. With this block diagram 



as a guide, review the in- 
struction set. Try to un- 
derstand what is happen- 
ing physically when a par- 
ticular instruction is exe- 
cuted. 

3. Understand that when cer- 
tain instructions are exe- 
cuted, various flags (bits 
in a status register,) are set 
or cleared. These flags can 
be tested, and their state 
can affect the action taken 
by the processor. 

4. Try to understand routine 
programs that store data 
in memory and transfer 
memory contents to an 
output port. 

5. Run short programs and 
understand what is hap- 
pening. Certain locations 
are initialized at the start 
of a program and certain 
addresses have specific 
functions. Learn what 
they are and observe how 
they are called in other 
programs. 

Also, check suppliers of 
TRS-80 software for a "sin- 
gle-step" or "breakpoint" 
program. This is a special 
routine that allows you to 
step through a machine-lan- 
guage program one instruc- 
tion at a time. After each 
step, you should be able to 
examine all the registers and 
see what has changed. This 
facility aids in debugging as 
well as learning. 



You don't mention what 
books you are using but here 
are three that will help: 
TRS-80 Assembly-Language 
Programming (Radio Shack), 
Z80 Microprocessor Pro- 
gramming and Interfacing, 
Book 1, by Joseph C. Nichols 
and Elizabeth A. Nichols. 
(Howard W. Sams and Co., 
1979), and Practical Micro- 
computer Programming: The 
Z80, by W. ]. Weller (Nor- 
thern Technology Books, 
1979; unfortunately, this 
book uses modified Intel 
mnemonics, not Zilog mne- 
monics). 

Finally, check your local 
computer store for the meet- 
ing dates of computer clubs in 
your area. You are bound to 
find some help there. . . . 
Steve 



Apple 16-blt Hookup 

Dear Steve, 

I am a student at the 
University of Georgia. I own 
an Apple computer and I am 
looking for an inexpensive 
way to change the Apple to 
16 bits. Can . a Motorola 
68000 microprocessor be 
plugged into the socket that 
the 6502 is in? If not, what is 
a simple way to change to 16 
bits? Also, how can you 
change the display to 80 col- 
umns? I found a resistor I 
think controls the number of 



DIABLO® MODEL 630 
IN STOCK 



Plus accessories 

and supplies 

ready for shipment 




YEYTEC, INC. 



942 East Fairlane Avenue 

P.O. Box 13947 

Orlando, Florida 32809 



In Florida: 800/432-9205 
Outside Florida: 800/327-9744 



Circle 408 on inquiry card. 



February 1982 © BYTE Publications Inc 369 



Convert your IBM 
Select ric/ Electronic 
into a letter 
quality printer for 
under $600 



Driven by 
any Micro 
or Mini 
Computer 



ESCON 

. JPRODUCTSJNC. 

12919 Alcosta Boulevard 

San Ramon, GA 94583 

Call Toll Free: 

800-227-2148 




Complete 
AIM 65 
Expansion 




For complete AIM 65 
expansion, Fore- 
thought Products I 
brings you the AIM- 
Mate Series, quality 
expansion products with 
price, performance and versa 
tility that puts them in a class of 
their own. 

AIM-Mate Series expansion, including RAM (to 48K), 
PROM, I/O, video and floppy disk interface, STD BUS 
interface, parity protection and more, lets you con- 
figure the kind of system you need. 

The compact AIM-Mate case puts it all together in a 
sturdy, portable, desk top unit. 

Write today for complete details on the AIM-Mate 
System- AIM 65 expansion products for the 
professional. 

I FORETHOUGHT 
a^SPRODUCTS 

87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 
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columns and it would seem to 
be easy to change the resistor 
to twice the value. Will this 
work? 

Steve Albert 
Athens, GA 

/ am sorry to say that there 
is no simple way to change 
the Apple II to a 68000-based 
computer. The 68000 is not 
pin-compatible with any 
other microprocessor. Also, 
the Apple's memory is con- 
figured 8 bits wide, and Ap- 
ple's software in ROM is in- 
tended for the 6502 instruc- 
tion set. There are, however, 
complete 68000-based sys- 
tems on the market. There is 
an accessory board that con- 
tains an Intel 8088, which 
allows 16-bit software for In- 
tel's 8086 microprocessor to 
run on the Apple; it costs 
about $1000. Contact: Meta- 
phorphic Microsystems, POB 
1541, Boulder, CO 80306, 
(303) 499-6502. 

The display on the Apple II 
was set at 40 characters to 
enable an ordinary television 
receiver to be used as a 
monitor. I'm afraid that to 
obtain an 80-character line 
would require more than a 
resistor change. Again, there 
are plug-in boards available 
that convert the Apple to 80 
characters (and to lowercase 
too). BYTE will be doing a 
comparison of these products 
soon. . . . Steve 



Construction Tips 

Dear Steve, 

The only two computers I 
have used are a Commodore 
PET (in school) and a TRS-80 
(at my local Radio Shack 
store). I have basic knowl- 
edge of electronics and micro- 
computers, and I have read 
many magazine articles and 
books (including yours) on 
building computers. 

I have concentrated my 
study on Zilog's Z80 micro- 
processor and am interested 
in building a system around 



it. I want to use a video dis- 
play and an ASCII keyboard 
to enter programs in BASIC, 
and a cassette tape recorder 
for storage. I also want some 
type of output for expansions 
(RS-232C, parallel, serial). 

I would like to buy a 
TRS-80, but my budget is 
limited. Where can I get a 
book that has what I want7 I 
was thinking of buying the 
8K-byte floating-point super 
ROM (read-only memory) 
from Microace (see ad on 
page 359 of the August 1981 
BYTE). Would that work in- 
stead of the monitor you 
described in your book? 
Would I need to change any 
circuits on the board? 
Paul Perry 
Orinda, CA 

It sounds like you've 
answered almost all your 
questions on your own. If 
you feel that my book (Build 
Your Own Z80 Computer, 
BYTE Books, 1981) does not 
have all the information you 
need, you might try looking 
at some of the other BYTE/ 
McGraw-Hill books that are 
in print. 

As to adding the Microace 
8K Super BASIC, yes, it is 
possible, but (the ever-pre- 
sent catch) you will have to 
modify the circuitry. The 
Microace, like the Sinclair 
ZX80, uses so-called "cheap 
video. " This means that the 
Z80 processor is doing all of 
the timing for the video dis- 
play (sync and character gen- 
eration) itself. Unless the 
Microace uses a jump vector 
in programmable memory for 
the inputs and outputs (like 
the TRS-80) you may have to 
patch the ROM somehow. 
You could do this by copying 
all of the Microace ROM into 
an EPROM (erasable pro- 
grammable read-only mem- 
ory) and changing the appro- 
priate sections of the pro- 
gram. 

Very few of the ROM 
BASICs available are the 
same. Even when the ma- 
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chines use similar circuitry, 
they may use different ad- 
dresses for I/O manipula- 
tions. This doesn't make it 
impossible to interface, just 
time consuming and aggra- 
vating. 

Any of the kits on the 
market are excellent buys. 
The kit that is best for you 
depends on your budget and 
requirements. 

In any event, have fun and 
good luck. . . . Steve 



Selectrlc as Printer 

Dear Steve, 

I have an Atari 800 and 
would like to add a printer of 
some sort, but the cost of a 
quality unit is beyond my 
budget. My mom has an IBM 
Selectric typewriter, and I 
have seen ads for a device 
that enables a computer to 
use a Selectric as a printer. 
What do you know about 
this? How much will it cost? 
Do I need an expansion inter- 
face? Which typewriter func- 
tions can the computer con- 
trol? How much memory 
does the software require. At 
what speeds will it be capable 
of typing? 
Mike Sutherland 
Appleton, WI 

The IBM Selectric type- 
writer can be used as a printer 
for a computer only if the 
character selection solenoids 
are installed. Office Selec- 
trics, which I assume is what 
your mother has, do not have 
these solenoids and thus can- 
not be driven by a computer. 
It is not practical to install 
these solenoids yourself. 

The Selectric I/O (input- 
output) typewriter, currently 
available on the used-equip- 
ment market, has the neces- 
sary solenoids to be computer 
driven. In addition, these 
typewriters are of a heavier 
construction and quite 
durable. Consult the ads in 
BYTE for price and condi- 
tion. 



Escon Products, Inc., 
12919 Alcosta Blvd., San 
Ramon, CA 94583, sells a 
unit to adapt an office-type 
Selectric to a computer, but it 
costs around $600, the price 
of a dot-matrix printer. 

A line of universal electric- 
typewriter interfaces is made 
by Rochester Data Inc., 3000 
South Winton Rd., Bldg. A, 
Rochester, NY 14623, (716) 
224-7804. Different models 
cost $600 to $800. 

You will need some kind of 
interface to take the TTL 
(transistor-transistor logic) 
signals from the computer 
and enable them to drive 30- 
or 48-volt solenoids. 

The computer can enable 
all of the typewriter func- 
tions, if the solenoids are 
available for each function. 

A computer program to 
drive the Selectric will take 
approximately 300 bytes in- 
cluding a look-up table for 
the type-ball codes. 

Selectric s are rated for 13.4 
cps (characters per second) 
maximum, but actual speed 
will depend on the driver 
program used. 

For more information see 
"Interfacing the IBM Selectric 
Keyboard Printer" by Dan 
Fylstra in the June 1977 
BYTE, page 46. It is an ex- 
cellent article on interfacing 
the Selectric. . . . Steve 



In "Ask BYTE/' Steve Gar- 
cia answers questions on 
any area of microcomput- 
ing. The most representative 
questions received each 
month ° will be answered 
and published. Do you have 
a nagging problem? Send 
your inquiry to: 

Ask BYTE 

c/o Steve Garcia 

POB 582 

Glastonbury CT 06033 
If you are a subscriber to 
The Source, send your ques- 
tions by electronic mail or 
chat with Steve (TCE3I7) 
directly. Due to the high 
volume of inquiries, per- 
sonal replies cannot be 
given. Be sure to include 
"Ask BYTE" in the address. 





°An Atlanta bulletin board system uses a Hayes 
S-100 modem around the clock. Since March 1979. 
it has logged over 21 ,500 calls and been down 
a mere 10 minutes. For performance like this, 
depend on the Hayes Micromodem 100.™ Fea- 
tures include automatic dialing/answering, 45 to 
300 baud operation, a built-in serial interface and 
direct connection to any modular phone jack. 

The Micromodem 100 -and Micromodem II™ 
for Apple II* computers — are now available na- 
tionwide. Call or write for the name of your 
nearest dealer. 

©Hayes 

Hayes Microcomputer Products Inc. 

5835 Peachtree Corners East, Norcross, GA 30092 (404) 449-8791 



DEC 



TERMINALS FROM TRANSNET 



PURCHASE PLAN • 12-24 MONTH FULL OWNERSHIP PLAN • 36 MONTH LEASE PLAN 

PURCHASE PER MONTH 

DESCRIPTION PRICE 12 MOS 2* M0S 36MOS. 

LA36 DECwriter II $1,095 $105 $ 58 $ 40 

LA34 DECwriter IV 995 95 53 36 

LA34 DECwriter IV Forms Ctrl. .. 1,095 105 58 40 

LA120 DECwriter III KSR 2,295 220 122 83 

LA120 DECwriter III RD 2.095 200 112 75 

VT100 CRT DECscope 1,695 162 90 61 

VT101 CRT DECscope 1,195 115 67 43 

VT125 CRT Graphics 3,295 315 185 119 

VT131 CRT DECscope 1,745 167 98 63 

VT132 CRT DECscope 1.995 190 106 72 

VT18XAC Personal Computer Option 2.395 230 128 86 

TI745 Portable Terminal 1.595 153 85 58 

TI765 Bubble Memory Terminal . 2,595 249 138 93 

Tl Insight 10 Terminal 695 67 37 25 

TI785 Portable KSR. 120 CPS. . . 2.395 230 128 86 

TI787 Portable KSR. 120 CPS . . . 2,845 273 152 102 

TI810 RD Printer 1.695 162 90 61 

TI820 KSR Printer 2,195 211 117 80 

ADM3A CRT Terminal 595 57 34 22 

ADM5 CRT Terminal 645 62 36 24 

ADM32 CRT Terminal , 1,165 112 65 42 

ADM42 CRT Terminal 1.995 190 106 72 

DT80/1 CRT Terminal 1.695 162 90 61 

DT80/3 CRT Terminal 1 .295 125 70 48 

DT80/5L APL 15 CRT 2.295 220 122 83 

920 CRT Terminal 895 86 48 32 

950 CRT Terminal 1.075 103 57 39 

Letter Quality, 7715 RO 2,895 278 154 104 

Letter Quality. 7725 KSR ...... . 3.295 316 175 119 

r^'l-J-Hi-J-'Mi-lfJ 2030 KSR Printer 3 0CPS 1.195 115 67 43 

iHtHl'llll aaaiiUa 2120 KSR Printer 120 CPS 2.195 211 117 80 

TF^WTTHTliB Executive 80/20 1,345 127 75 49 

IfrlnllknB Executive 80-30 1.695 162 90 61 

MX-80 FT Printer 745 71 42 27 

MX-100 Printer 895 86 48 32 

FULL OWNERSHIP AFTER 12 OR 24 MONTHS • 10% PURCHASE OPTION AFTER 36 MONTHS 



TEXAS 
INSTRUMENTS 



LEAR SIEGLER 



DATAMEDIA 



TELEVIDEO 



NEC SP1NWRITER 



MICROCOMPUTERS 

APPLE • COMMODORE • HP85 • DEC LS1 11 



ACCESSORIES AND PERIPHERAL EQUIPMENT 

ACOUSTIC COUPLERS • MODEMS • THERMAL PAPER • RI9B0NS • INTERFACE MODULES • FLOPPY DISK UNITS 



ransNeti 



KAWS1 V£/ CORPORATION 
1945 ROUTE 22 - UNION, N.J. 07083 • (201) 688-7800 
TWX 710-985-5485 800-526-4965 OUTSIDE N J. 
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Book Reviews 



How to Become 
a Successful 
Computer 
Consultant 

Leslie Nelson 
Essex Publishing 
Company, Caldwell, NJ 
1980, 135 pages 
softcover $28 

Reviewed by 
Bruce Robert Evans, 
16 Marwin Rd. 
Pickering, Ontario 
L1V 2N7, Canada 



When I first received this 
book, I was convinced it was 
merely a rehash of the ob- 
vious. In addition, I was put 
off by its poorly bound, one- 
hundred plus pages: I felt that 
I'd wasted $28 on a collection 
of single-sided, photocopied 
ramblings. But after reread- 
ing it and reflecting, I've con- 
cluded it is a must for anyone 
considering a career as a com- 
puter consultant. 

Nelson approaches his sub- 
ject, How to Become a Suc- 



cessful Computer Consul- 
tant, in a straightforward, 
orderly fashion— he begins 
by defining what a computer 
consultant is, what he does, 
and where he does it. Next, 
he analyzes whether you 
should keep your present job 
(as a safety net) or whether 
you should jump into full- 
time consulting. 

Next, Nelson proceeds to 
show how to package and 
market your services. Rem- 
ember, you'll be trying to sell 



Tune upyour LA36 



II 



The DS120 Terminal Controller makes your LA36 
perform like a DECwriter® III. 

The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® III at only a frac- 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 



• 165 cps bidirectional printing 

• Horizontal & Vertical Tabs 

• Page Length Selection 

• 110-4800 baud operation 

• 1000 character print buffer 

• X-on, X-of f protocol 

• Self Test 



• RS232 interface 

• 20 mA Current Loop interface 

• Top of Form 

• Adjustable Margins 

• Double wide characters 

• Parity selection 

• Optional APL character set 



Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 




data© 



computer corporation 



4740 Dwight Evans Road • Charlotte, North Carolina 28210 • 704/523-8500 



yourself to hard-nosed 
businessmen who might re- 
sent hiring an outside expert, 
so don't expect them to jump 
at the opportunity to consult 
a pink-cheeked, enthusiastic, 
former amateur. Nelson 
shows you, step by step, how 
to develop a resume and a 
marketing package, and ex- 
plains where to get your leads 
and find business. 

There's no point in running 
a business that pays you less 
than the minimum wage, 
even if the work is fun. How 
to... tells you how to ne- 
gotiate fees and collect them. 
There are several charts 
showing what other con- 
sultants charge, examples 
that demonstrate calculations 
for obvious and hidden costs, 
and samples of several con- 
tracts. Copy and use them! In 
addition, there are checklists 
outlining what to do and 
which traps to avoid. 

The only time Nelson is 
not specific is in the chapter 
on "big money." He glosses 
over software packages and 
turnkey systems. I realize 
that the topics are far too ex- 
tensive to be covered in a sin- 
gle chapter, but this section 
should have been dropped or 
expanded. 

The final chapter describes 
the computer consultant's 
legal liabilities, and it was a 
wise decision to leave this 
chapter for last. If you began 
here, you'd never go into 
business for yourself. How- 
ever, Nelson lists the prob- 
lems and then their solutions, 
a step at a time. You are ad- 
vised when to seek a lawyer 
or an accountant, and how to 
choose them. 

Nelson has successfully dis- 
tilled the experiences of a 
number of years and pre- 
sented them in a manageable 
package. In summary, this 
unassuming book should be 
on the shelf of everyone con- 
sidering setting up a com- 
puter consulting practice. D 
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Clubs and Newsletters 



FORTH In New York 

FORTH meetings are now 
being held in the New York 
City area. For information, 
contact Tom Jung, 7-04 166th 
St., Whitestone, NY 11357. 



Color, I, and 
III Computer Club 

TheS&NColor, I,andIII 
Club is interested in games, 
word processing, graphics, 



and the inner workings of the 
TRS-80 I and III and the 
Color Computer. The club 
also produces a newsletter. 
Contact Neil Goldfarb, 3 
Bohr Court, Spring Valley, 
NY 10977, or call Steve 
Kolokowsky at (914) 362-0713. 

NCGA Opens New 
York Chapter 

A chapter of the National 
Computer Graphics Associa- 



tion (NCGA) has been 
formed in New York City. 
The chapter's purpose is to 
disseminate and exchange in- 
formation between vendors 
and users of computer-graph- 
ics technology. Two seminars 
and a quarterly newsletter are 
planned. Membership is open 
to individuals implementing 
computer graphics or distrib- 
uting graphics products. For 
information, contact Dan 
Olasin (212) 832-3224 or Art 



Kirsch (516) 826-4422. 



Mid America 
Computer Hobbyists 

MACH (Mid America 
Computer Hobbyists) is a 
nonprofit organization of 
computer hobbyists dedi- 
cated to the exchange of in- 
formation on microcomput- 
ers. The club sponsors two 



rfmowtchty- - . 



Brings to CP/M 
Some of the 
BEST FEATURES , 
of UNIX! 




The Birth of UNIX™ 

for CP/M™! 

The 
miCrCSrcll™ -POWERofUNIX 

•POPULARITY OF 
CP/M 



A 



Available for adoption by: CP/M SOFTWARE DEVELOPERS 

CP/M SOFTWARE USERS 



Console 

Input/Output 

Redirection 



• Send Console Output to a File instead of or in addition to the screen 
Example: stat V > status - sends "stat" output to file "status" 

• Take Console Input from a File instead of the Keyboard 

Example: ed filename < script - takes "ed" commands from the file "script" 

• Indispensable for: graphic debugging, saving exact Screen Output for documentation, etc. 



Automatic 
Command File 
Search Path 



» MicroShell finds your program. User concentrates on the big tasks, MicroShell does the detaiis 
Permits development or data files on one drive and. all programs on another 
> User-specified file types for Automatic Search. Example: ".com", ".int", etc. 
> User-specified Search Path. Example: Current Drive 1st, then Drive A, etc. 



Multiple Commands 
Per Line 



• User types a logical group of commands to be executed 
Example: compile file; link file; file 

• MicroShell executes the commands one at a time 



Direct 

Command File 
Execution 



► Files of CP/M or MicroShell commands are executed by MicroShell simply by typing file name 
►User-specified Command Filetypes. Example: ".sh", ".sub", etc. 

► Argument substitution ($1, $2, etc.) as with CP/M SUBMIT/XSUB 



Additional 
Features 



► User definable prompt with Disk Drive and/or User Number optional 
i Install program to customize MicroShell to user's needs & system 

► Others - ORDER MANUAL FOR FULL DETAILS 



CP/M 2.2/32K Required 

• ADOPTION FEE: $150.00 

Manual Only: $ 25.00 

(VA residents add 4% sales tax) 
VISA, Check or Money Order 



V 




NEW 

GENERATION 
SYSTEMS, inc. 



Mail or Phone Adoption Requests to: 

2153 Golf Course Drive 
Reston, VA 22091 
(703)476-9143 



CP/M - TM of Digital Research Corp 
UNIX - TM of Bell Telephone Labs ^J 
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According to 
ARBAGATOR 

ARBA Register 
puts teeth 
into your 
inventory 
control program 
and takes the 
bite out of 
the cost 



ARBA Register: 

the electronic 

cash register 

that interfaces with 

virtually any computer on the 

market and doesn't cost 

more than 

your system. 




Lnillb 

FINE BUSINESS COMPUTING 

6340 C AMERICANA DRIVE #315C 

WILLOWBROOK.IL 60514 

312-749-7444 



— Do real time point of sale inventory control. 

— RS232G interface at 300 baud. 

— Standard asynchronous ASCII code. 
—Time tested LSI circuitry 

— S1 295 suggested retail— dealer pricing available. 



WICAT 

system 150 



A new standard of excellence and 
price/ performance. Motorola 68000 
processor, large memory, hard 
disk and complete system software 
Included. 

Excellent system for business and 
scientific applications, software 
development, or personal use. 

Full service is available including 
nationwide on-site maintenance, 
usually within four hours. 

Concurrent Corporation can help 
you select the proper configuration. 
To discuss your application, please 
write or call (513) 281-1270. 




$8500 




• Powerful Motorola68000 processor 

{32 bit processor with 16-bit data paths) 

• 256K bytes of memory with parity checking 

• 10 MB 5V»" Winchester disk 

• 960 KB 5V«" floppy disk 

• Video terminal 

• Two RS232C serial and one 16-bit parallel port 

• Multiuser operating system, full screen editor, 
file system with hierarchial directories and 
multikey access 

• Choice of Pascal, C, FORTRAN, COBOL, BASIC 
or Assembler 

• Also available are ADA, APL, and LISP 

• A wide variety of configurations and options 



TM 



Concurrent 

1870 Madison Road Cincinnati, Ohio 45206 



Corporation 



major projects: a quarterly 
newlsetter and a summer 
computer fair. Membership is 
free. Contact MACH, POB 
13303, Omaha, NE 68113. 



Pascal/MT+ Users 
Group 

The Pascal/MT+ users 
group (MTPUG) is a newly 
formed organization pro- 
moting the use of Pascal as a 
programming language and 
serving as a vehicle for com- 
munications between users of 
the language. A quarterly 
newsletter with bug reports 
and fixes, programs, ques- 
tions and answers, and items 
of interest is planned. Pro- 
grams will be available on 
single-density 8-inch CP/M 
and 5V4-inch North Star or 
Heath/ Zenith disks. Mem- 
bership dues are $7 in the 
U.S., $8 in Canada or Mex- 
ico. All other countries, $10 
surface mail, $16 air mail. 
Contact MTPUG, POB 192, 
Westmont, IL 60559. In 
Europe, contact MTPUG 
Europe, Schimmelmannstr, 
37 A, D-2070 Ahrensburg, 
West Germany. 



TI-99/4 Users 

A users group has been 
formed in the Cincinnati/ 
Dayton (Ohio) area for peo- 
ple interested in the TI-99/4 
microcomputer. For informa- 
tion, contact 99/4 Users 
Group, c/o Jim Schwaller, 
11987 Cedarcreek Dr., Cin- 
cinnati, OH 45240, (513) 
825-6645. 



Computer Club In 
Central Jersey 

The Central Jersey Com- 
puter Club meets at 8 p.m. on 
the fourth Friday of each 
month at Armstrong Hall, 
Trenton State College, Tren- 
ton, New Jersey. Anyone in- 
terested in computing is in- 
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vited to attend. The club has 
an information exchange, a 
monthly newsletter, and fre- 
quent guest speakers. Visits 
to computer installations are 
organized. Contact Richard 
H. Williams, R.D.#1, Box 
147, Hopewell, NJ 08525, 
(609) 466-2926. 

Clubs and 
Newsletters Notes 

Ham radio operators in- 
terested in starting a national 
Atari network should contact 
Sheldon Leemon, 14400 Elm 
St., Oak Park, MI 48237. 

Larry Kamin, would like to 
get in touch with any 
amateur computing club in 
New York City. Call (212) 
389-3700, ext. 324. 

Sinclair ZX81 users are in 
short supply in Switzerland. 
Mrs. Dane Kurth, Langgasse 
51, CH-3292 Busswil, Swit- 
zerland would like to corres- 
pond with other ZX81 owners. 

The Club Apple de Quebec 
has a new address. Contact 
Octavio Prieto-Cox, c/o 
Club Apple de Quebec, 1041 
Jeanne Leber, Sainte-Foy, 
Quebec, Canada, GlW 4G7. 



Graphics Group 

Advanced Electronics 
Design (AED) has created a 
special-interest group for 
users of the AED512 color 
raster-graphics display sys- 
tem. Membership is free to 
anyone who purchases the 
system, and includes a free 
subscription to a newsletter, 
access to a library of user- 
submitted AED512 programs 
and software, and applica- 
tions information from group 
members. Members will also 
be informed of the latest AED 
new products and will have 
the opportunity to partic- 
ipate in the yearly group 
meeting at SIGGRAPH. Con- 
tact Robin Ratajczak, Ad- 
vanced Electronics Design, 
Inc., 440 Potrero Ave., 
Sunnyvale, CA 94086, (408) 
733-3555. 




O 





You can save buying wholesale with our buying service. 
As your agent we will buy computer equipment on the 
wholesale market for you. Our fee is one fourth of what we save 
you off the list price. We have access to over 500 manufac- 
turers. Call for present wholesale market conditions. Examples of 
total prices being paid by our clients (including our fee) are: 



COMPUTERS 








Alpha Micro 1030 $ 1 2,047.00 


Dynabyte5615-Al 


8,396.00 


Alpha Micro 1051 


17,634.00 


Ithaca C.B. 128KSS/OD 


5,421.00 


Alpha Micro AM- 1011 


9,313.00 


Ithaca Sys. 2AW/Panel 


2,941.00 


Altos 8000-10 


6,397.00 


NEC8001A 


865.00 


Altos 8000-15 


3,585.00 


NEC 8012A 


565.00 


Altos 8000-2 


2,629.00 


NEC 8031 A 


865.00 


Altos 8600-10 


9,385.00 


North Star 64KDD 


3,073.00 


Archives Model I 


4,794.00 


North Star Advantage 


2995.00 


Archives Model II 


5,532.00 


Televideo System I 


2,380.00 


Archives Model III 


6,269.00 


Televideo System II 


5,311.00 


CCS Series 300-1 A 


4,414.00 


Televideo TS-800 Term. 


1,324.00 


CCS Series 400-1 A 


6,374.00 


Televideo TS-802 


2,578.00 


Cromemco System 3 


5,650.00 


Vector 2600 


4,221.00 


Cromemco Z-2H 


7,521.00 


Vector 3005 


6,458.00 


Dynabyte5200-A2 


3,216.00 


Vector 5005 


7,308.00 


Dynabyte5200-B2 


4,896.00 






SOFTWARE 








Dbasell 


500.00 


Wordstar 


305.00 


Spellguard 


200.00 


Basic Compiler 


277.00 


Datastar 


230.00 


Fortran 80-CPM 


375.00 


Spell Star 


180.00 


Visi Calc 


160.00 


PRINTERS 








Anadex9000 


1,100.00 


NEC 5510 


2,345.00 


Anadex 9501 


1,278.00 


NEC 5520 KSR 


2,645.00 


C.Itoh25P 


1,325.00 


NEC 5530 


2,345.00 


C. Itoh45P 


1,700.00 


NEC 7710 


2,345.00 


Diablo 630 


2,075.00 


Epson MX80 in stock 


485.00 


Diablo 1640 


2,444.00 


Qume Sprint 9-35 


1,738.00 


Malibul65 


1,796.00 


Qume Sprint 9-45 


1,996.00 


Malibu200 


2,320.00 


Qume Sprint 9-55 


2,085.00 


NEC 3510 


1,795.00 






CRT, DISK DRIVE, MODEMS 




Alpha Micro AM-600 


8,075.00 


Houston Instrument DMP-7 


1,528.00 


Anderson Jacobsen 1256 


641.25 


LoboDual8"DS/DD 


2,234.00 


DEC VT 100 


1,495.00 


Lobo Dual Mini Drives 


855.00 


Hayes Micromodem Appl 


e 275.00 


Morrow 10MEG 


2,750.00 


Hayes Micromodem S- 100 3 19.00 


Morrow 20 MEG 


3,650.00 


Houston Instrument DMP-z 


. 819.00 


Morrow 26 MEG 


3,375.00 


Houston Instrument DMP-^ 


I 1,063.00 







For latest wholesale prices and to order Call Toll Free 
800-227-2288. In California call 415-376-9020. 
Assembly, integration and testing also available from 
our service department. 

ASK ABOUT OUR LEASING PROGRAM. 

Mastercharge at 3% handling fee. Prices subject to change without 
notice. Minimum fee $100. 15% cancellation fee. 



1 . 


( .^^^^^^ ""■ 


ViSA* 


[master charge! 




^(|pjj|PJF 



We are buying agents for 
overseas computer dealers. 
Export services available. 
International Telex 470851 



1HE PURCHASING AGENT 

1635 School St., Suitet 101, Moraga, CA 94556 
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KHl) 
GQMPUDI AL, INC. 

"■7/ie Itui/c •'AM'/tteeeti ■sec/i*i<dnay J° ■ 'M/i/i/c 

Cherry Hill Industrial Center 
2 Keystone Avenue / Cherry Hill, N.J. 08003 

TELEPHONE 
(609) 424-4700 • (215) 629-1289 

The Leading Intertec Dealer 
In The Northeast 

Dealer and OEM Inquires Invited 

Special Discounts on 

SUPERBRAINS 

SUPRBRAIN 

Intelligent Video Terminal Systems 
350K or 700K of Disk Storage 

w/64K Double Density, List534e5" 
w/64K Quad Density, List£39S5- 



CompuStar™ 

MAINFRAME PERFORMANCE AT 

MICROCOMPUTER PRICES 

MULTI TASKING - MULTI USER 

No networking degradation experienced as 
with single CPU systems. A business sys- 
tem priced comparable to the TRS-80TM. 




Government and International 
Inquiries Invited 

PRINTERS 

Nee Spinwriter 

Data South 

Microline 

MODEMS 
Racal-Vadic 

SOFTWARE FOR SUPERBRAIN 

AND COMPUSTAR 

Accounts Payable 

Payroll 

Accounts Receivable 

Word Processing 

Many Others 

FAST RELIABLE 

Hardware Service On Our Premises 
Or In Our Area 

For Information Or 
To order call (609) 424-4700 

SUPERBRAIN is a trademark of Intertec Data 
Systems. TRS-80 is a trademark of the Tandy 

Corp. 



Computers In 
Medical Offices 



The Micro Medical News- 
letter provides advice on the 
use and selection of applica- 
tions for microcomputers in 
the medical office. Reviews 
of accounting and insurance- 
claim management systems, 
plus reviews of applications 
software for the Apple II and 
III, TRS-80, and CP/M-based 
computer systems have been 
published. One issue includes 
an article on the use of mini- 
computers versus microcom- 
puters in medical offices. The 
current issue is free to physi- 
cians and other health profes- 
sionals when the request is 
made on office stationery. 
For more details, contact 
Charles Mann and Associ- 
ates, 7594 San Remo Trail, 
Yucca Valley, CA 92284, 
(714) 365-9718. 

CSAA Hobbyists 

The CSAA Computer Club 
is an active group of com- 
puter hobbyists and profes- 
sionals. The club meets at 
7:30 p.m. on the third Thurs- 
day of the month in the Stu- 
dent Center of the Medical 
College of Georgia, Laney 
Walker and 15th St., Aug- 
usta, Georgia. Dues are $6 
per year. A newsletter is 
published. Contact the 
CSAA Computer Club, POB 
284, Augusta, GA 30903. ■ 



BYTE's Bugs 



Manager Corrected 

Because of the way the 
TRS-80 Model III handles 
strings, two corrections need 
to be made to the program 
listing in Paul Swanson's arti- 
cle, "PDQ: A Data Manager 
for Beginners." (See the 
November 1981 BYTE, page 
236.) Lines 640 and 950 of 
listing 1 should both be 
changed to read A$ = 1$ + 
STRING$(CA(5),32).B 



Have some 

great 
memories. 




16K PROM boards. 

V PROM card has 2708-type memory 

■ Quality board construction ■ 0-4 wait states 

■ Address any 4K group to any 4K boundary 

■ Control up to 8 banks of memory ■ Fully 
assembled and tested ■ PRICE— $300 

(California residents add 6% sales tax) 

Expandable 5 MHz RAM boards. 

8— 32K expandable RAM board uses TI 4044 
memory runs at 5MHz ■ Fast 250 ns access 
time ■ Bank select ■ Address any 4K block to 
any 4K boundary ■ Quality board construction 

PRICE— 8K— $175; 16K— $300; 24K— $445; 
32K— $575; 8K add-on kits— $135 

(California residents add 6% sales tax) 

Call or write Artec for details 




dRTGC GLGCTROMOJMC 

605 Old County Rd., San Carlos, CA 94070 
Telephone (415) 592-2740 
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Event Queue 



February 1982 



February 

Public Courses, various sites 
throughout the U.S. Among 
the courses being offered by 
Ken Orr and Associates are 
"Structured Systems De- 
sign/Structured Program De- 
sign" and Structured Re- 
quirements Definition." For 
schedule of meeting times and 
places, contact Ken Orr and 
Associates Inc., 715 East 8th, 
Topeka, KS 66607, (800) 
255-2459; in Kansas (913) 
233-2349. 

February-March 

Hands-On Local Network 
Workshops, various sites 
throughout the U.S. This 
series of four-day workshops 
provides hands-on experience 
with a local computer net- 
work. File, printer, and elec- 
tronic-mail servers, and 
various software and hard- 
ware components of a local 7 
network computer system 
will be provided. The local 
network used as the example 
will consist of at least a 
Nestar Cluster One/Model 
A. Write to Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424. 

February-April 

Computer Network Design 
and Protocols, various sites 
throughout the U.S. Partici- 
pants in this workshop will 
learn to determine network- 
system requirements and will 
perform design trade-offs, 
implement network-com- 
munication and control pro- 
tocols, use packet- and 
message-switching tech- 
niques, evaluate network 
hardware and software com- 
ponents, interface local sys- 
tems to networks, and design 
and build private networks. 
The course fee is $845. Con- 



tact Ruth Dordick, c/o In- 
tegrated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(800) 421-8166; in California 
(800) 352-8251. 

February- April 

Fundamentals of Data Pro- 
cessing for Administrative 
Assistants and Office Sup- 
port Staff, various sites 
throughout the U.S. The 
American Management Asso- 
ciations (AMA) has designed 
this three-day course for sec- 
retaries, assistants, super- 
visors, and other personnel 
desiring to learn the funda- 
mentals of data processing 
and its use in offices. Com- 
puter hardware, software, 
programming languages, and 
technology will all be 
covered. The team fee for 
AMA members is $470 per in- 
dividual and $550 for non- 
members. Individual fees are 
$550 for AMA members and 
$630 for nonmembers. For a 
schedule of dates and loca- 
tions, contact the AMA, 135 
West 50th St., New York, NY 
10020, (212) 586-8100. To 
register by phone, call (212) 
246-0800. 

February-June 

Datamation Institute Semi- 
nars on Information Manage- 
ment, various sites through- 
out the U.S. Databases and 
communications, systems 
performance, data-processing 
management, word process- 
ing, office automation, com- 
puter graphics, and topics of 
general interest are among 
the areas to be covered by 
these two-day seminars. Fees 
range from $495 to $595. For 
schedules of times and places, 
contact Karen Smolens, c/o 
the Center for Management 
Research, Datamation In- 
stitute Seminar Coordination 
Office, 850 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 738-5020. 



Maxell Floppy Disks 

The Mini-Disks 
with maximum quality. 





Dealer inquiries 
invited. CO.D's 
accepted. Call 
FREE (800) 235-4137. 



PACIFIC EXCHANGES 

100 Foothill Blvd., San Luis 
San Luis Obispo, CA 93401. 
In Cal. call (800) 592-5935 or 
(805)543-1037. 



TERMINALSMITH™ 

THE FIRST BRILLIANT TERMINAL 5 " 

MORE FEATURES PER DOUAR THAN ANY OTHER TERMINAL 



• 3 Keyboafd Layouts 

• Multiple Emulations 
ADM-31. DEC VT-52 & VT-1CO 

• Smooth Scrolling 

• Full Editing Features 

• Detachable Keyboard 
w/Humon Engineered Keys 

• Inductive Key Switches 



• Green Phosphor Std. 

• Full Screen Attributes 

• Double High and Double 
Wide Characters 

• All Terminal Functions 
Accessible through Software 



(No contamination or cleaning) 

• Easy to Program Function 

Keys with Bafterv Backup ot Memory 

• SplitScreen 

• Status Line with Real Time Clock 



OPTIONS-Multlple Page Memory 



Integral 300-1200 Baud Modem 




CI 1Q5* , tifate® 

yll#W QTY.-l DATA PRODUCTS 



Qume 

QUMETRAK 8 

& 
QUMETRAK 5 , 

FLOPPY DISC DRIVES W I -0 ?9*9. 
DUAL SIDED DUAL DENSITY QTY ' 1 

QT-5 $31 O.' 




THINUNE 



landan 



TM-848-1 $475" qk.i 

SINGLE SIDED 

TM-848-2 $550' oty.i 

DUAL SIDED 




FIT 2 DRIVES IN THE SPACE OF 1 



QUME LETTER QUALITY 
PRINTERS 

SPRINT 9/45 $2245* 

OTHER MODEL AND CONFIGURATIONS AVAILABLE 



AUTHORIZED QUME DISTRIBUTOR 



ADDS C/IQQ* 
VIEWPOINT ft"* 



QTY1 



TERMINAL 



(408) 438-5454 

4444 SCOnS VALLEY DR., SCOTTS VALLEY, CA 95066 

TERMS: Cashier* Check, VISA, M/C, COD 

Shipping charges added to all orders 

* Quantity Discounts Available 



/MEDIK DISTRIBUTING 
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5 or 10 Mbyte Storage for 

Heath/Zenith, TRS-80, 

SuperBrain, S-100 

microcomputers. 

Now, 5 l A" hard disk add-on storage for 
your computer, at a price you can afford. 

Available for a surprisingly low $3495 for the 

5 Mbyte hard disk, $4350 for the 10 Mbyte disk. 

Disk drives and controller cards also available. 



Substantial 
OEM & Dealer 
discounts. 




CMC International 

A Division of Computer Marketing Corporation 

11058 Main, Suite 125, Bellevue, WA 98004 
Telephone (206) 453-9777 Telex 152556 SEA 



JUST A REMINDER, 



When you are looking for mini-computer pro- 
cessing power, come to the 16 bit leader, 
LOMAS DATA PRODUCTS. 

Our LIGHTNING ONE tm is the fastest 16 bit pro- 
cessor board on the S100 bus. See last month's 
ad for a full description of the LIGHTNING ONE 
or call us, we'll be glad to send you our latest 
catalog. The LIGHTNING ONE has available a 
wide range of support, both hardware and soft- 
ware. 

For hardware we offer memories, disk con- 
trollers, serial and parallel I/O, and clock/calen- 
dar support. 

For software we offer CP/M-86, MP/M-86, MS- 
DOS, BASIC, FORTRAN, PASCAL, C AND 
FORTH. 

Call us for our latest list of software and hard- 
ware for our advanced S100 bus products. 



LOMAS 

DATA 

PRODUCTS 



11 Cross Street 
Westborough, MA 01581 
617 366-4335 



MS-DOS is a trademark of Microsoft. 

CP/M-86 and MP/M-86 are registered trademarks of Digital Research. 

LIGHTNING ONE is a trademark of Lomas Data Products. 



Event Queue. 



February-] utie 

Intensive Two-day Seminars 
for Professional Develop- 
ment, various sites through- 
out New England. Among 
the seminars to be offered by 
Worcester Polytechnic In- 
stitute are "Fundamentals of 
Data Processing," "Distri- 
buted Systems: The Archi- 
tecture and Utilization of This 
Revolutionary Technology," 
and "Microprocessors: Hard- 
ware, Software, and Applica- 
tions." Registration fees 
range from $445 for a two- 
day program to $990 for a 
7-day executive institute. For 
complete details, contact Ms. 
Ginny Bazarian, Office of 
Continuing Education, Wor- 
cester Polytechnic Institute, 
Worcester, MA 01609, (617) 
793-5517. 



February-June 

One- and Two-day Profes- 
sional Development Sem- 
inars, various sites in greater 
Boston. Among the courses 
being offered by Boston 
University are "Business 
Writing for Results," "Im- 
proving Customer Service," 
and "Assertive Manage- 
ment." Registration fees 
range from $295 for a one- 
day program to $445 for a 
two-day program. These 
seminars can be conducted 
within your company. For 
details, contact Ms. Joan 
Merrick, Center for Manage- 
ment Research, 850 Boylston 
St., Chestnut Hill, MA 
02167, (617) 738-5020. For in- 
formation on the in-company 
seminars, contact Ms. Elaine 
Dee at the same address. 

February-June 

Courses and Seminars from 
Sira Institute, various sites 
throughout England. Sira In- 
stitute is sponsoring seminars 
on a wide variety of subjects, 
ranging from microprocessor 
familiarization to design and 
development of microproces- 
sor-based equipment. For de- 
tails, contact Conferences & 



Courses Unit, Sira Institute 
Ltd., South Hill, Chislehurst, 
Kent BR7 5EH, England. 

February 14-18 

The Kuwait Information 
Management Exhibition: 
INFO Kuwait, Kuwait Inter- 
national Exhibition Center, 
Kuwait. Industrial executives 
from the Middle East are 
among those expected to at- 
tend this conference. Exhibits 
and speakers will be featured. 
Contact Clapp & Poliak In- 
ternational, 7315 Wisconsin 
Ave., Washington, DC 20014, 
(301) 657-3090. 

February 18-19 

Computer/Micrographics In- 
terface, Stouffer's Greenway 
Plaza, Houston, TX. The 
Computer/Micrographics In- 
terface is designed for infor- 
mation managers, systems 
analysts, micrographics sys- 
tems analysts, records man- 
agers, and others who need 
information on computer and 
micrographic technologies. 
The course is presented by 
Battelle Research Institute. 
Contact Battelle Seminars 
and Studies Program, 4000 
Northeast 41st, Seattle, WA 
98105, (800) 426-6762; in 
Washington (206) 527-0542. 

February 18-19 

The Second Annual Talmis 
Conference and Exhibit, Chi- 
cago, IL. The Talmis Confer- 
ence will focus on educa- 
tional and reference media 
for the institutional, training, 
home-computer, and video 
markets. Local computer net- 
works in education, the mar- 
ket for electronic educational 
and reference media in the 
home, software piracy, and 
other topics will be discussed. 
Exhibits of products and ser- 
vices will be featured. The 
registration fee is $450. For 
more information, contact 
Talmis, 115 North Oak Park 
Ave., Oak Park, IL 60301, 
(312) 848-4001. 
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February 18-20 

The Ninth Annual Confer- 
ence of the Mid-South Asso- 
ciation for Educational Data 
Systems, Landmark Hotel, 
New Orleans, LA. The theme 
of the Ninth Annual Confer- 
ence of the Mid-South Asso- 
ciation for Educational Data 
Systems is "Computer 
Creativity." The conference 
will feature papers, work- 
shops, and panel discussions 
on CAI (computer-aided in- 
struction), CMI (computer- 
managed instruction), re- 
search developments, user/ 
producer communications, 
and administrative applica- 
tions. For details, contact 
Mike Schouest, Director, 
MIS Data Center, Louisiana 
State Dept. of Education, 
3455 Florida Blvd., Baton 
Rouge, LA 70806, (504) 
342-3762. 

February 22-24 

The Eighth Federal DP Expo, 

Sheraton Washington Hotel, 
Washington, D C. More than 
150 computer industries will 
display and demonstrate 
hardware and software sys- 
tems and services at the 
Federal DP Expo. Confer- 
ences on data processing and 
office automation will be 
held. Approximately 120 



computer-industry experts 
are scheduled to speak. Con- 
tact The Interface Group, 160 
Speen St., Framingham, MA 
01701, (800) 225-4620; in 
Massachusetts, (617) 879- 
4502. 

February 22-24 

Oasis Level Two Training 
Seminars, Phase One Sys- 
tems, Oakland, CA. Using a 
step-by-step approach to de- 
veloping applications soft- 
ware with the multiuser Oasis 
operating system, this 
seminar begins with program 
design and proceeds to a care- 
ful study of the Oasis system. 
Topics to be covered are the 
Oasis BASIC interpreter and 
compiler, program segments, 
file structures and I/O (in- 
put/output), matrices and 
matrix I/O, multi-line 
branching structures, and 
subroutine and error han- 
dling. 

The registration fee for this 
three-day session is $350. 
Some background in BASIC 
programming is recom- 
mended. Contact Phase One 
Systems, Suite 830, 7700 
Edgewater Dr., Oakland, CA 
94621, (415) 562-8085. 

February 23-25 

Computers and Automated 

Office Systems Exhibit for 



Caribbean Markets, Holiday 
Inn, Paradise Island, Nassau, 
Bahamas. This show is in- 
tended to bring together 
buyers and distributors with- 
in the industry. Exhibits of 
equipment for businesses in 
the Caribbean will be fea- 
tured. For more details, con- 
tact Ormand Vee Co., 8852 
Leslie Ln., Desplaines, IL 
60016, (312) 635-7347. 

February 26-28 

Computer Expo '82, Tupper- 
ware Convention Center, Or- 
lando, FL. Focusing on com- 
puters in education, business, 
industry, professional trades, 
and the home, Computer 
Expo '82 will feature exhibits 
of computers and peripher- 
als. It is sponsored by Adven- 
ture International. General 
admission is $5. For details, 
contact Computer Expo '82, 
377 East Highway 434, POB 
1185, Longwood, FL 32750, 
(305) 339-1731. 



March 1982 



March 

Courses and Seminars from 
George Washington Universi- 
ty, Amsterdam, Netherlands; 
London, England; Long 



Island, NY; San Diego, CA; 
and Washington, DC. 
Among the courses and 
seminars to be presented are 
"Microcomputers in Control 
Systems," "Comparative 
Database Management Sys- 
tems," and "Structured Pro- 
gramming and Software 
Engineering." For further in- 
formation, contact The 
Director, Continuing 
Engineering Education, 
George Washington Universi- 
ty, Washington, DC 20052, 
(800) 424-9773; in Washing- 
ton, DC, (202) 676-6106. 

March-June 

National Computer Graphics 
Association Seminar Pro- 
gram, various sites 
throughout the U.S. The Na- 
tional Computer Graphics 
Association's (NCGA) 
Winter/Spring 1982 seminar 
program covers such topics 
as "Computer Graphics: 
Technology and Applica- 
tions," "Successful Business 
Graphics," and "Applications 
of Computer Graphics to 
Transportation Problems." 
Seminar fees are $395 for 
association members and 
$425 for nonmembers. For 
complete details, contact 
Eloise Wenker, NCGA 
Seminar, 2033 M St., NW 



Terminal Patient. 



Avoid computer disasters 
with anti-static protective 
covers. 

Let's face it. Computer hardware 
can be subjected to many unex- 
pected ills,. . .dust, grime, spills, 
static, pets and more. 

Cover Craft Protective Covers 
are easily the best available. Our 
exclusive STAT-PRUF 1 " anti- 
static vinyl prevents damaging 




static electricity. Double-fold 
stitching means unsurpassed life. 
Designed to precisely fit terminals, 
printers, drives, and more. 

Give your sensitive electronic 
equipment a fighting chance. 
Visit your local computer dealer 
or write to Cover Craft. 

Starting at $ 8.95 




TM 



ANTI-STATIC PRODUCTS 



COVER CRAFT 

CORPORATION 

P.O. Box 555B, Amherst, NH 03055 •(603)889-6811 
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Charter Subscription Opportunity 

Heath®/Zenith Magazine 

Introducing Sextant , the complete magazine 
covering only Heath®/Zenith computer systems. 

Now you don't need to search through 
several computer magazines to find tidbits of 
news about your computer. Sextant publishes all 
the information you need with in-depth technical 
articles, human-interest features, tutorials and 
articles about solid practical uses for your system. 
Sextant is not affiliated with Heath Company or 
the Zenith Radio Corporation. 

Early issues of Sextant will have articles on 
using the H89 to produce color slides and articles 
for publication, a new disk operating system for 
the Hll, Tiny Pascal, H89 parallel ports, print 
spoolers, simulation of Rubik's Cube, and writing 
assembly language disk software that doesn't 
require HDOS. 

Start your subscription with the premiere 
issue of Sextant , to be printed in February, and 
receive all four 1982 issues. Just send your 
payment of $9.97 ($11.50 in Canada, $14 overseas) 
for a four-issue subscription. (Payment must be in 
U.S. dollars payable on a U.S. bank, by inter- 
national postal money order or charge it on VISA 
or MasterCard.) A full refund is guaranteed any 
time you're not satisfied. Send your order today 
to: Sextant, Dept. B, 716 E St., S.E., Washington, 
DC 20003 or call 202/544-0900. 



DUAL 




MEMORY 



board timer. 

Display temperature, • Up to 7 boards with 14 

maximum/minimum and probes In one Apple*, 

difference. • - 55°C to 125°C range, 

• Sound alarm for over/ 0.4° accuracy over most of 
under temperature. range. 

• Store data on disk or • Requires 48K Apple* 
printer automatically. with Applesoft* and disk. 

• Display time with on- <?f(\ AA 

Strawberry T^ee Computers , fyour d eaier doesn't 

949 cascade Drive a ^s. have it, call or write us at 

Sunnyvale, Ca. 94087 //>* \ *i-k* a 

(408) 736-3083 V\»V/ aepi.A 

V*i A/ *TM of Apple Computer, Inc. 



Event Queue 



THERMOMETER 

F or Appl e II* 

COMPLEBE^^^SOFTWARE 



#300, Washington, 
20036, (202) 466-4102. 



DC 



March 1-2 

Sixth Annual Convention of 
the Michigan Association for 
Computers Users in Learning, 

Western Michigan Universi- 
ty, Kalamazoo, MI. Featured 
will be presentations and ses- 
sions on various facets of 
computers in education. Also 
featured will be vendor dem- 
onstrations and displays. For 
further details, contact 
Carolyn Gilbreath, c/o Oak- 
land Schools, 2100 Pontiac 
Lake Rd., Pontiac, MI 48054, 
(313) 858-1898. 

March 1-4 

Robots VI Conference and 
Exposition, Cobo Hall, De- 
troit, MI. An estimated 6000 
manufacturing executives 
and engineers are expected to 
attend the Robots VI Confer- 
ence, which features the 
latest in robotics technology 
and equipment. Among the 
topics to be addressed are as- 
sembly, foundry operations, 
aerospace applications, vi- 
sion and handling, research 
and development, and ses- 
sions on human factors asso- 
ciated with robotics. Cincin- 
nati Milacron, Unimation, 
and Hitachi America are a 
few of the companies that 
will be exhibiting. The show 
is being sponsored by 
Robotics International of the 
Society of Manufacturing 
Engineers (RI/SME). Contact 
RI/SME, One SME Dr., 
POB 930, Dearborn, MI 
48128, (313) 271-1500, ext. 
416. 

March 2-4 

The 1982 Vancouver Island 
Business Show, Empress 
Hotel, Victoria, British Col- 
umbia, Canada. The Van- 
couver Island Business Show 
features word-processing, 
communications, and office 
systems. The show provides 
the Vancouver Island busi- 
ness community with the op- 
portunity to meet with many 



Canadian suppliers of com- 
puter equipment. For infor- 
mation, contact Southex Ex- 
hibitions, Suite 202, 2695 
Granville St., Vancouver, 
British Columbia, V6H 3H4, 
Canada, (604) 736-3331. In 
eastern Canada, contact Judy 
Hurd, 1450 Don Mills Rd., 
Don Mills, Ontario, M3B 
2X7, Canada, (416)445-6641. 

March 3-7 

Microcomputer Week '82, 
Jersey City State College, 
Jersey City, NJ. The third an- 
nual Microcomputer Week 
conference will focus on 
microcomputers in education 
at the elementary, secondary, 
and college levels. Sixty-six 
seminars or short courses will 
be offered, many of which 
will involve hands-on ex- 
perience. Special-interest 
groups, addresses, and 
reports will be included in the 
conference, along with ex- 
hibits and displays of educa- 
tional microcomputer hard- 
ware, software, courseware, 
books, and periodicals. 
Enrollment fees range from 
$95 for one day to $73 per 
day for the entire five-day 
conference. A three-day ex- 
ecutive computing course for 
school and college ad- 
ministrators costs $425. For 
details, contact Catalyst Con- 
ference, H 112, Jersey City 
State College, 2039 Kennedy 
Blvd., Jersey City, NJ 07305, 
(201) 434-2154 or (201) 
547-3094. 

March 7-10 

The Eleventh Annual TI-MIX 
Symposium, Las Vegas 
Hilton, Las Vegas, NV. The 
TI-MIX, an organization for 
Texas Instruments computer 
users, will sponsor a sym- 
posium featuring exhibits, a 
business meeting, and a new 
products workshop. In- 
dividual presentations, panel 
discussions, and workshops 
are planned. Contact TI- 
MIX, M/S 2200, POB 2909, 
Austin, TX 78769, (512) 
250-7151. 
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March 7-12 

The Twenty-Eighth Audio- 
Visual Institute for Effective 
Communications, Indiana 
University, Bloomington, IN. 
The Institute provides audio- 
visual/video communicators 
with a comprehensive, prac- 
tical overview of communica- 
tion techniques and the op- 
portunity to gain practical ex- 
perience, exchange ideas, and 
receive individual instruc- 
tion. Professionals will lead a 
series of lectures, discussions, 
and workshops. For details, 
contact Ed Richardson, c/o 
NAVA Institute, Audio- 
Visual Center, Indiana 
University, Bloomington, IN 
47405. 

March 9-11 

The 1982 International 
Zurich Seminar on Digital 
Communications, Zurich, 
Switzerland. The theme of 
this seminar is "Man/Ma- 
chine Interaction." Its aim is 
to present recent advances in 
theory and application of 
digital-communication sys- 
tems. Services, facilities, 
ergonomics, and their impact 
on peripheral equipment, sys- 
tems architecture and design, 
as well as I/O (input/output) 
concepts and principles will 
be covered. For details, con- 
tact Secretariat '82 IZS, Ms. 
M. Frey, EAE, Siemens- Albis 
AG, POB CH-8047, Zurich, 
Switzerland. 

March 9-11 

Understanding and Using 
Computer Graphics, Dallas 
Hilton Inn, Dallas, TX. The 
seminar is designed for those 
interested in the field of in- 
teractive computer graphics, 
including hardware, soft- 
ware, and applications. 
Headed by Carl Machover, 
the seminar provides a com- 
prehensive overview of the 
state of the art in graphics 
systems. For details, contact 
Bob Sanzo, c/o Frost & 
Sullivan, Inc., 106 Fulton St., 
New York, NY 10038, (212) 
233-1080. 




We Meet or Beat 
Any Advertised Price! 

N0RTHSTAR 



HORIZON II 

64k Quad Density 

•2 5/8" Dbl Side 
Obi. Density Drives 
•Full Factory Warranty 
•List $4495 



$ 



PCB PRICE 
ONLY 

3275 



HORIZON II 

64k Doublt Density 

S 5 $ 3050 



N0RTHSTAR ADVANTAGE 

'3125 



Complete with graphics, 
12" green screen, 64k RAM 
QD floppy drives. 




TOSHIBA 



64k Quad density, 5V/' drives, 64k Q0, 8" drives. 2mb storage. 
CP/M, MBasicBO and CBasic II CP/M, MBasicSO and CBasic II 



$ 



J[?*+ iw f^m Br 

a — arjr 



3495 $ 4495 




TOSHIBA 

WORD PROCESSING 

64k Main Memory, 2-8" floppydrlves, 
45 epi daisy wheel printer, LIST 7995 



6695 



PRINTERS 



COMET 8300 Citoh 

COMET II C.ltoh parallel 

EPSON MX80 parallel 

EPSON MX80 RS232 

EPSON GRAFTRAX UPGRADE. 

STARWRITER 25cps parallel 

STARWRITER 25cps RS232 

STARWRITER II 45cps parallel 
STARWRITER III 40cps RS232 
NEC 7710 RS232 
NEC 3510 RS232 

MPI 88G List $749 



s 450 

$ 795 

$ 479 

s 549 

$ 90 

'1495 

M650 

M795 

M750 

'2395 

M895 

*550 



5%" DISK DRIVES 



Power supply, controller and cables not Included, 
TandOil CDC Doubls Density . . $ 225 

TandonCDCSSoinsity $ 350 
Tandon 1 00-4 ao track . . $ 600 
Seagate 5mb Hard Disc 
ST-506 M350 



DISKETTES 

Verbatim 525-01 box ot 10 '29 

Dysan5V4, ss, ddsoh. . .boiomoW 



SUPERBRAIN 




64k Quad Density 

$ 2945 

64k Double Density 

$2650 



CMC 5mb for 
TRS-80, Superbrain 
Heath H-89, S-100 

LIST $ 

$3495 



HARD DISKS 

C0RVUS 



2795 



10mbusT$5350 s 4295 

20mb LIST $6450 '5300 
Mirror Backup 650 



Multiplexer 



'775 



TELEVIDE0 

910C $ 595 

912C $ 665 

920C $ 720 

950 $ 950 



SUPERBRAIN 

S-100 Bus Adapter 
LIST $595 



SUPERBRAIN 
Parallel Port 



SBE Prom 



$ 475 

LIST $90 

$ 75 

LIST $205 

$ 155 



LANGUAGES 

C Basic II '98 

M Basic 80 '275 

MT Pascal '430 

Fortran 80. ... '450 

Cobol 80 '660 

M Basic Compiler. '329 



GRAPHICS 

For SUPERBRAIN 

Graphics board *895 

Symbol Generator '200 

Graphics Plotter *200 

3-D Graphics '400 

Surface Plotter $ 460 

Graphics Terminal 
Emulator $ 450 



To Order Call (206) 453-8159 

Mail and telephone orders only. Mastercharge, VISA add 3%. No COD. All prices 
FOB origin. Send for catalog. Mail all correspondence to P.O. Box 3952, Bellevue, Wa. 98009 

PACIFIC COMPUTER BROKERS 

P.O. Box 3952, Bellevue, WA 98009 



Circle 269 on inquiry card. 
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A 



MITSUBISHI 
FLEXIBLE DISK DRIVE 



SETTING NEW STANDARDS FOR 
RELIABILITY AND DURABILITY 

• FULLY IBM AND SHUGART SA850R COMPATIBLE 

• DOUBLE-SIDED, DOUBLE-DENSITY 

• 1.6 MBYTE/DISK 

• SOFTOUCH™ PROPRIETARY HEAD LOAD 
MECHANISM 

• 3 MS TRACK-TO-TRACK ACCESS TIME 

• HIGH QUALITY, ALL FERRITE MnZn HEADS 

• PRECISION BUILT/MODULAR CONSTRUCTION 

• 6 MONTH WARRANTY 



MVMMgMN- : 



L 






$525.00 Available from stock. Terms: cash, check, 
money orders, VISA, MasterCharge. Tax: 6% il California resi- 
dent. 'Price subject to change without notice. 



i 



1333 Lawrence Expressway, Suite 408 

Santa Clara, California 95051 

(408) 247-3450/TWX 910-338-7442 

AUTHORIZED SALES AND SERVICE AGENT 

FOR INFORMATION CONTACT HOLLY SAUER 

OEM INQUIRIES INVITED 



Journal of Pascal 
and Ada 

It is the most up-to-date resource on Pascal 
and Ada software and hardware including: 
•New Developments 
•In-Depth Reports on Products 
•Tutorials 
•Application Software for: 

— Business — Graphics — Statistical 
— Scientific — System — Educational 
•Book Reviews 
"A help in any one area is worth the price. " 



No-Risk Trial Subscription Offer 

1 Year (6 Issues) $14.00 in U.S.A., $21.00 Elsewhere 
—Refund on Unused Portion— 

r 1 

□ VISA I □ MasterCard I □ Ameiican Express 



Card No. . 
Signature 
Name 



Exp. Date . 



Street. 
City _ 



State 



Zip_ 



Mail to: Journal of Pascal and Ada 

P.O. Box 327 Payson, Utah 84651 



Event Queue. 



March 9-12 

Digital-Image Processing and 
Analysis, San Diego, CA. In- 
tegrated Computer Systems' 
course in digital-image pro- 
cessing is designed for 
engineers, scientists, 
technical managers, and 
other professionals responsi- 
ble for specification, design, 
implementation, or applica- 
tion of digital-image process- 
ing systems. Among the 
topics to be covered are im- 
age acquisition, image- 
processing software and data- 
base structures, interactive 
two- and three-dimensional 
image processing and dis- 
play, and real-time arrays. 
Some of the applications ex- 
amples to be presented are 
quality assurance and robot 
vision. The course fee is $795; 
on-site courses are available 
on request. Contact Ruth 
Dordick, c/o Integrated 
Computer Systems, 3304 
Pico Blvd., POB 5339, Santa 
Monica, CA 90405, (800) 
421-8166; in California (800) 
352-8251. 

March 9-12 

VIO- Voice Input/Output for 
Computers, Los Angeles, 
CA. VIO-Voice Input/Out- 
put for Computers is a four- 
day course designed for prod- 
uct development and design 
engineers, systems analysts, 
programmers, and technical 
managers involved in plan- 
ning, design, and implemen- 
tation of voice input/output 
systems. The topics to be 
covered include voice-pro- 
cessing algorithms and soft- 
ware, evaluating VIO hard- 
ware components and sys- 
tems, utilizing speech syn- 
thesis techniques, and design- 
ing voice-recognition tech- 
niques. Participants will have 
the opportunity to work with 
devices that permit online 
generation of computer-voice 
output, data entry by means 
of voice input, and voice in- 
put for system control. The 
course fee is $795; on-site 
courses are available upon re- 



quest. For information, con- 
tact Ruth Dordick, c/o In- 
tegrated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(800) 421-8166; in California 
(800) 352-8251. 

March 10-12 

Cincinnati Business Show, 

Cincinnati Convention Cen- 
ter, Cincinnati, OH. The Cin- 
cinnati Business show fea- 
tures the latest in business 
technology, office systems, 
and products. Seminars will 
also be presented. For infor- 
mation, contact Ray G. 
Nemo, 5679 Creek Rd., Cin- 
cinnati, OH 45242, (513) 
531-5959. 

March 15-19 

Short Course from UCLA, 

Boelter Hall, University of 
California-Los Angeles 
(UCLA), Los Angeles, CA. 
"Mechanical Reliability, 
Design by Reliability, Prob- 
abilistic Design— The 
Stress/ Strength Interference 
Approach to Reliability 
Prediction" is a short course 
being presented by UCLA. 
The course fee is $795, which 
includes comprehensive 
course notes. For details, con- 
tact Dr. Dimitri Kececioglu, 
Aerospace and Mechanical 
Engineering Dept., Universi- 
ty of Arizona, Tucson, AZ 
85721, (602) 626-2495 or 
(602) 626-3901. In California, 
call Robert Rector at UCLA, 
(213) 825-1295 or (213) 
825-3344. 

March 16-18 

Software/Expo-West, 

Anaheim Convention 
Center, Anaheim, CA. The 
Software/Expo-West is a 
conference and show devoted 
to packaged software. Ex- 
hibitors will display a wide 
range of software products. 
For additional information, 
contact Software/Ex- 
po-West, Suite 400, 222 West 
Adams St., Chicago, IL 
60606, (312) 263-3131. 
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Awards Ceremony and Ex- 
ecutive Conference, Marriott 
Mountain Shadows Resort, 
Scottsdale, AZ. The annual 
International Computer Pro- 
grams (ICP) awards 
ceremony honors super soft- 
ware salesman, advertising 
agencies, public relations 
firms, and microcomputer 
software achievements. The 
executive conference dis- 
cusses the main issues and 
concerns of the industry, 
such as productivity through 
proper use of people and 
machines, new software- 
piracy solutions, and how to 
get the most out of advertis- 
ing dollars. The fee for the ex- 
ecutive conference is $250. 
For detailed information, 
contact Carol Stumpf, 9000 
Keystone Crossing, POB 
40946, Indianapolis, IN 
46240, (800) 428-6179; in In- 
diana (317) 844-7461. 

April 2-3 

Educational Computing — 
The Future Is Now, An- 
chorage, AK. The Educa- 
tional Computing conference 
is sponsored by the Alaska 
Association for Computers in 
Education. Invited speakers, 
exhibits, and demonstrations 
of microcomputer products 



for educational purposes will 
be featured. Admission to the 
exhibition area is free of 
charge. For further details, 
contact Pat Stowers, '82 
Educational Computing, 
Drawer 129, Healy, AK 
99743, (907) 683-2278. 

April 2-4 

The Second Annual Eighty/ 
Apple Computer Show, New 
York Statler Hotel, New 
York, NY. The Eighty/Apple 
Computer Show features 
products and services for the 
TRS-80 and Apple computer 
systems. More than 100 ex- 
hibitors of hardware, soft- 
ware, books, magazines, sup- 
plies, services, and ac- 
cessories will attend. For 
more information, contact 
Ken Gordon, Kengore Corp., 
3001 Rte. 27, Franklin Park, 
N] 08823, (201) 297-2526. 

April 13-16 

Digital-Image Processing and 
Analysis, Boston, MA. For 
details, see March 9-12. 

April 15-18 

The Second Southwest Com- 
puter Show and Office 
Equipment Exposition, Mar- 
ket Hall, Dallas Market 
Center, Dallas, TX. The 



Southwest Computer Show 
and Office Equipment Ex- 
position features mini- and 
microcomputers for business, 
education, government, in- 
dustry, home, and personal 
use. Data- and word-pro- 
cessing equipment, office 
machines, computer peri- 
pherals, and office supplies 
will be displayed. General ad- 
mission is $5. Contact Na- 
tional Computer Shows, 824 
Boylston St., Chestnut Hill, 
MA 02167, (617) 739-2000. 

April 20-22 

D-COM, Hynes Auditorium, 
Boston, MA. A trade show 
for products and services 
compatible with Digital 
Equipment Corporation's 
products, D-COM will in- 
volve vendors and users. For 
information, contact Ron 
Da vies, D-COM Inc., 7312 
Burdette Court, Bethesda, 
MD 20817, (301) 469-7650. 



April 20-23 

VIO— Voice Input/Output 
for Computers, Boston, MA. 
For details, see March 9-12. 



April 21-28 

Hanover Fair '82, Hanover, 
West Germany. The annual 
Hanover Fair is one of the 
world's largest industrial and 
trade exhibitions. More than 
330 American firms are ex- 
pected to exhibit products, 
services, and technology at 
the Fair. Contact M. A. Delia, 
Hanover Fairs Information 
Center, POB 338, White- 
house, N] 08888, (800) 
526-5978; in New Jersey, 
(201) 534-9044. 

April 22-25 

New York Computer Show 
and Office Equipment Expo- 
sition, Nassau Coliseum, 
Uniondale, NY. For details, 
see April 15-18. ■ 



In order to gain optimal coverage of your organization's com- 
puter conferences, seminars, workshops;* courses, Q etc, notice 
should reach our office f at least three months in advance of the 
date of the event. Entries should be sent to: Event Queue, BYTE 
Publications, POB 372, Hancock NH 03449.. Each month we 
publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 
■ event may appear as many as three times in this section if it is sent 
to us far enough in advance. 



ACT-85 



THE CP/M* TERMINAL WITH 
BUILT IN LOCAL NETWORK 




*CPM is a registered trademark of Digital Research 
Circle 37 on inquiry card. 



NETWORK 

access to all printers 

and disks from any 

terminal 

CP/M* runs in each 

terminal 

single twisted 

shielded pair up to 

1500 feet 

880,000 baud SDLC 

protocol 

32 terminals per line 



MONITOR 

12" monitor 
24 lines of 
80 characters 
reverse video 
highlighting 
blinking 
underlining 
separate 
keyboard 
38,400 baud 
effective speed 



MASS STORAGE COMPUTER 



• to 8 drives 
in each 
terminal: 

FLOPPIES 
SHUGART 

400, 410, 450 

460, 801, 851 

WINCHESTERS 



8085 cpu 
10 mhz 
crystal 
64 K ram 
two RS-232 
ports 



b l A " - 5, 10 or 15 Megabyte 
8" - 10, 20, 30 or 40 Megabyte 



(autocontroll r\ 
INCORPORATED i^l^H \ 
11744 Westline Ind. Dr. J 
St. Louis, MO 63141 / 
014) 432-1313 ^ 
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Software Received 



Apple II 

Escape from Arcturus, a 

graphics arcade game for the 
Apple II. Floppy disk, $35. 
Synergistic Software, 5221 
120th Ave. SE, Bellevue, WA 
98006. 

Portware, a stock-port- 
folio-management system for 
the Apple II. Floppy disk, 
$195. Port ware Inc., 5724 
Tucker Ln., Edina, MN 
55463. 

Whizkit, a program pack- 
age for converting units of 
measure for the Apple II Plus. 
Floppy disk, $39.95. P. V. 
Systems, POB 21577, San 
Jose, CA 95151. 

Heath 

Airport, a flight-controller 
simulation game for the 
Heath H-8/H-89. Floppy 
disk, $19.95. The Software 
Toolworks, 14478 Glorietta 
Dr., Sherman Oaks, CA 
91423. 

Ed-a-Sketch, a full-screen 
graphics editor for the Heath 
H-8/H-89 (will also run 
under CP/M). Floppy disk, 
$29.95. The Software Tool- 
works (see address above). 

Introduction to BASIC 
Programming, a course in 
BASIC programming for the 



Heath H-8/H-89. Floppy 
disk, $29.95. The Software 
Toolworks (see address 
above). 

Invaders, a graphics arcade 
game for the Heath H-8/H-89 
(will also run under CP/M). 
Floppy disk, $19.95. The 
Software Toolworks (see ad- 
dress above). 

My chess, a computerized 
chess program for the Heath 
H-8/H-89 (will also run 
under CP/M). Floppy disk, 
$34.95. The Software Tool- 
works (see address above). 

PIE 1.5, a full-screen text 
editor for the Heath H-8/ 
H-89 (will also run under 
CP/M). Floppy disk, $29.95. 
The Software Toolworks (see 
address above). 

Reach, a telecommunica- 
tions terminal program for 
the Heath H-89 (will also run 
under CP/M). Floppy disk, 
$19.95. The Software Tool- 
works (see address above). 



TRS-80 

Color Maze, a graphics ar- 
cade game for the TRS-80 Ex- 
tended BASIC Color Com- 
puter. Cassette, $10. Baran- 
wear, POB 1448, Hayfork, 
CA 96041. 



Other Computers 

C/80, a compiler for the C 
programming language run- 
ning under CP/M. 8-inch 
floppy disk, $39.95. The 
Software Toolworks, 14478 
Glorietta Dr. , Sherman Oaks, 
CA 91423. 

Edit-11 Ver. 2.02, a screen- 
oriented text editor running 
under CP/M version 1.4 and 
the Oasis disk operating 
system. 8-inch floppy disk, 
$50. C. C. Software, 2564 
Walnut Blvd., #106, Walnut 
Creek, CA 94598. ■ 



AC and DC Circuit Analy- 
sis Programs, analyzes AC 
and DC circuits for the 
TRS-80 Model I Level II. 
Cassette, $17.97. Computer 
Heroes, 1961 Dunn Rd., East 
Liverpool, OH 43920. 

Multidos, a versatile disk 
operating system for the 
TRS-80 Models I and III. 
Floppy disk, $79.95. Cosmo- 
politan Electronics Corp., 
POB 234, Plymouth, MI 
48170. 

Whizkit, a program pack- 
age for converting units of 
measure for the TRS-80 
Models I and III. Floppy disk, 
$39.95. P. V. Systems, POB 
21577, San Jose, CA 95151. 



This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inclusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and' 
the companies that sent them. All software received is considered 
to be on loan to BYTE and is returned to the manufacturer after a- 
set period of time. Companies sending software packages should 
be sure to include the list price of the packages and (where appro- 
priate) the alternate forms in which they are available. 



The A2-3D1 
Graphics Family. 

professional graphics 
foryou | 

and your Apple II. 

§*L0GIC 

* Communications Corp. 
° 71 3 Edgebrook Drive 

Champaign, IL 61820 

(217) 359-8482 

T I ■ onfiQQc; "Apple" is the registered trademark of Apple Computer tnc 



Map of the University of Illinois campus 
constructed with A2-GE1 and A2-3D2. 
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Books Received 



Advanced Programming 
and Problem Solving with 
Pascal,. G.M. Schneider and 
S.C. Bruell. New York: John 
Wiley & Sons, 1981; 506 
pages, 23 by 16 cm, hard- 
cover, ISBN 0-471-07876-X, 



1982; 380 pages, 27 by 21 cm, 
softcover, ISBN 0-03-058052-8, 
$16.95. 

50 More Programs in 
BASIC for the Home, School 
& Office, 2nd edition, Jim 
Cole. Woodsboro. MD: Arc- 



Microprocessor Operating 
Systems, John Zarrella, ed. 
Suisun City, CA: Microcom- 
puter Applications, 1981; 166 
pages, 22.5 cm by 15 cm, 
softcover, ISBN 0-935230-03-3, 
$11 Q.S 



wood Cliffs, NJ: Prentice- 
Hall, 1982; 272 pages, 23.5 
by 13 cm, hardcover, ISBN 
0-13-631028-1, $24.95. 

101 Pocket Computer Pro- 
gramming Tips & Tricks, Jim 
rO- iAf — i-i * *i-* a 

Circle 231 on inquiry card. 



March 16-19 

Digital Filters and Spectral 
Analysis, Boston, MA. In- 
tegrated Computer Systems 
(ICS) is presenting a four-day 
course on digital filters and 
spectral analysis for project 
and design engineers, pro- 
grammers and technical 
managers responsible for im- 
plementing advanced digital 
signal-processing systems, 
and those who must under- 
stand them and their poten- 
tial. Fundamentals of digital 
signal processing, fast Fourier 
transform (FFT) algorithms, 
and special- and general- 
purpose LSI/VLSI (large- 
scale and very large-scale in- 
tegration) devices are among 
the topics to be addressed. 
The course fee is $795; on-site 
courses are available by re- 
quest. Contact Ruth Dor- 
dick, c/o ICS, 3304 Pico 
Blvd., POB 5339, Santa 
Monica, CA 90405, 
(800)421-8166; in California 
(800) 352-8251. 



March 19 

The Eleventh Annual Inter- 
national Computer Programs 
Awards Ceremony and Ex- 
ecutive Conference, Savoy 
Hotel, London, England. The 
annual International Com- 
puter Programs Inc. (ICP) 
awards ceremony and ex- 
ecutive conference honors 
super software salespeople, 
advertising agencies, public 
relations firms, and achieve- 
ments in the industry. The 
executive conference is one 
and a half days of dis- 
cussion of the major issues 
and concerns of the industry. 
The fee for the executive con- 
ference is $250. For informa- 
tion, contact Carol Stumpf, 
9000 Keystone Crossing, 
POB 40946, Indianapolis, IN 
46240, (800) 428-6179; in In- 
diana (317) 844-7461. In 
England, contact Interna- 
tional Computer Programs, 
Inc., 2 Deanery St., Park 
Lane, London WIY 5LH, 
England, Tel. 01 499 6621. 



March 19-21 

The Seventh West Coast 
Computer Faire, Civic 
Auditorium and Brooks Hall, 
San Francisco, CA. Atten- 
dance this year is expected to 
reach 35,000. More than 300 
exhibitors and a wide assort- 
ment of seminars make this 
one of this largest annual 
computer shows. For more 
information, contact The 
Computer Faire, 333 Swett 
Rd., Woodside, CA 94062, 
(415) 851-7075. 

March 22-23 

Oasis Level Two Training 
Seminars, Phase One 
Systems, Oakland, CA. For 
details, see February 22-24. 

March 22-25 

Interface '82 Conference and 
Expo, Dallas Convention 
Center, Dallas, TX. Cospon- 
sored by McGraw-Hill's Busi- 
ness Week and Data Com- 
munications magazines, In- 
terface '82 is aimed at users of 
data-communication equip- 
ment, distributed-data pro- 
cessing, and various net- 
works. For details, contact 
The Interface Group, POB 
927, 160 Speen St., Framing- 
ham, MA 01701, (800) 225- 
4620; in Massachusetts (617) 
879-4502. 

March 22-26 

Computers/Graphics in the 
Building Process, Washing- 
ton, DC. Computers/ 
Graphics in the Building Pro- 
cess is an international con- 
ference sponsored by the Ad- 
visory Board on the Built En- 
vironment (ABBE) of the Na- 
tional Academy of Sciences 
and by the World Computer 
Graphics Association 
(WCGA). The conference 
features tutorials, technical 
paper sessions, and exhibits 
that reflect the state of the art 
of computers and computer- 
graphics technology in the 
building industry. Sessions 
on case studies, current 
achievements, and research 
and development of com- 



DECLSM1 
Components 

Dependable service 
at discount prices 

Domestic 
and Export 




mini 

Computer Suppliers, Inc. 

25 Chatham Rd., Summit, N.J. 07901 
Since 1973 

(201) 277-6150 Telex 13-6476 



©Mini Computer Suppliers, Inc. 
1979 




BITE 

Back Issues For Sale 

The following issues are available: 



$2.00 ea. 


$2.75 ea. 


$2.75 ea. 


$3.25 ea 


July 76 


May 78 


Oct. 79 


Feb. 81 


Apr. 77 


June 78 


$3.25 ea. 


Mar. 81 


May 77 


July 78 


Nov. 79 


Apr. 81 


June 77 


Aug. 78 


Dec. 79 


May 81 


July 77 


Sept. 78 


Jan. 80 


July 81 


Aug. 77 


Oct. 78 


Mar. 80 


Aug. 81 


$2.75 ea. 


Dec. 78 


Apr. 80 


Oct. 81 


Sept. 77 


Jan. 79 


May 80 


Nov. 81 


Nov. 77 


May 79 


June 80 


Dec. 81 


Dec. 77 


June 79 


July 80 




Feb. 78 


July 79 


Aug. 80 




Mar. 78 


Aug. 79 


Oct. 80 




Apr. 78 


Sept. 79 


Dec. 80 





The above prices include postage in the US. Please add $.50 
per copy for Canada and Mexico; and $2.00 per copy to 
foreign countries (surface delivery). 

Send requests with payment to: 

BYTE Magazine 

70 Main St, Peterborough NH 03458 
Attn: Back Issues 

Payments from foreign countries must be made in US funds payable at a US bank. 
• Please allow 4 weeks for domestic delivery and 8 weeks for foreign delivery. 
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Listing 8 continued from page 190: 

IF CH IN C'Q'f'o'3 THEN EXIT (EDI F ) r 
URITELN? 

EDIT.WHAT := CH? 
ENDf<edit-wh3t> 

PROCEDURE ED-SEQUENT ( FIRST > LAST J TLINE-NUM ) 9 

■Cedit TLINESCf irstl to TLJNESC la-st: unless the line is a calculated line> 
VAR LN : TLINE-.NUMJ 

BEGIN 

FOR LN :- FIRST TO LAST DO IF NOT (LN IN CALCSET) 
THEN BEGIN 

EDIT.-TLINE(LN) 5 

GOTOXYClOf 23) i 

WRITELN( 'ENTER <ESC> TO CONTINUE <Q> TO QUIT')? 

REPEAT 

READ(CH) 
UNTIL CH IN COS '«'> CHR(ESC)]; 
IF CH IN L'Q'f'ot'l THEN EXIT ( ED-SEQUENT ) f 

end; 

ENDf-Ced_seQuent> 



PROCEDURE ED-INDIVIDUAL i 
•Cselect 3 single line to edit> 
VAR OK : BOOLEAN? 

BEGIN 
REPEAT 
CLEAR? 

URITEC 'ENTER LINE NUMBER TO BE CHANGED 
REPEAT 

ok := false; 

int j* readint(2) ; 

IF INT =0 {3 request for help> 

then begin 

clear; 

case edit-char of 



0) for- help 



' - * -N ' 



'A 7 f 'a 



7 B ' ? ' b ' 



/ ., / ♦ 



FOR LN := MINALINE TO MAXALINE DO 
IF NOT (LN IN CALCSET > 

THEN WRITE((LN-MINALINE+1) :8fTITLFSrLN]:32) ; 
FOR LN t \- MINBLINE TO MAXBLINE DO 
IF NOT (LN IN CALCSET) 

THEN WRITE ( (UN-MINBLINE+1 > : 8 > TITLESCLND : 32 ) ; 
t FOR LN := 8 TO MAXTLINE DO 
IF NOT (LN IN CALCSET) 

THEN WRITE(LN:8fTITLESCLN::32)? 



END;-Cc3se> 

writeln; 

ENIKif int=0>; 
CASE EDIT-CHAR OF 



{convert from form line number to $t*r#v :index> 



7 A 7 f 7 3 7 t BEGIN 

IF (INT > 0) AND. (INT <« 41) THEN OK I « TRUE; 
LN := INT + MINALINE-i; 

end; 

'B'r'b' I BEGIN 

IF (INT > 0) AND (I.NT <« 8) THEN OK l-~ TRUE; 
LN := INT + MINBLINE-li 

end; 

7 Z 7 f 7 z 7 I BEGIN 

IF (INT > 7) AND (INT <•• MAXTLINE) THEN BEGIN 

OK s-- true; 

LN := J[NTf 
ENDKif> 
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inquire duuui a jui 



We are waiting to help you. Call us between: 

8:30-4:00 Mon.-Thurs. 
8:30-1 2:30 Fridays 

(Eastern Time) 

cite 



the small systems j ournal 



details^ contact Kooerr - 
Myers, Electronic Conven- 
tions Inc., Suite 410, 999 
North Sepulveda Blvd., El 
Segundo, CA 90245, (213) 
772-2965. 

March 29-30 

Information Utilities '82, Rye 

Town Hilton Hotel and Con- 



April 1982 



April. 1-2 

The Eleventh Annual Inter- 
national Computer Programs 
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Books Received 



. Advanced Programming 
and Problem Solving with 
Pascal, G.M. Schneider and 
S.C. Bruell. New York: John 
Wiley & Sons, 1981; 506 
pages, 23 by 16 cm, hard- 
cover, ISBN 0-471-07876-X, 
$23.95. 

The Coattails of God, The 
Ultimate Spaceflight — The 
Trip to the Stars, Robert M. 
Powers. New York: Warner 
Books, 1981; 288 pages, 23 
by 15.5 cm, hardcover, ISBN 
0-446-51231-1, $15.95. 

The Computer Establish- 
ment, Katherine Davis 
Fishman. New York: Harper 
& Row, 1981; 468 pages, 23.5 
by 15.5 cm, hardcover, ISBN 
0-06-011283-2, $20.95. 

The Computerization of 
Society, A Report to the 
President of France, Simon 
Nora and Alain Mine. Cam- 
bridge, MA: The MIT Press, 
1980; 186 pages, 19.5 by 13.5 
cm, softcover, ISBN 0-262- 
64020-1, $4.95. 

Developing a Data Dictio- 
nary System, J. Van Duyn. 
Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 204 
pages, 23 by 15 cm, hard- 
cover, ISBN 0-13-204289-4, 
$25. 

Digital Logic Design and 
Applications, An Experimen- 
tal Approach, Lyle B. 
McCurdy and Albert L. 
McHenry. Englewood Cliffs, 
NJ: Prentice-Hall, 1981; 122 
pages, 27.5 by 21.5 cm, soft- 
cover, ISBN 0-13-212381-9, 
$12.95. 

Electronics and Instrumen- 
tation for Scientists, Howard 
V. Malmstadt, Christie G. 
Enke, and Stanley R. 
Crouch. Reading, MA: The 
Benjamin/Cummings Pub- 
lishing Co., 1981; 543 pages, 
23.5 by 21.5 cm, hardcover, 
ISBN 0-8053-6917-1, $24.95. 

.Elements of Structured 
COBOL Programming, 2nd 
edition, Jack L. Olson and 
Wilson T. Price. New York: 
Holt, Rinehart and Winston, 



1982; 380 pages, 27 by 21 cm, 
softcover, ISBN 0-03-058052-8, 
$16.95. 

50 More Programs in 
BASIC for the Home, School 
& Office, 2nd edition, Jim 
Cole. Woodsboro, MD: Arc- 
soft Publishers, 1981; 96 
pages, 21 by 13.5 cm, soft- 
cover, ISBN 0-86668-502-2, 
$9.95. 

Locate, Law Office Com- 
puter Applications, Tech- 
niques and Equipment, 1981 
edition, Bruce D. Heintz and 
Lavina S. Dill, eds. Chicago, 
IL: American Bar Associa- 
tion, 1981; 27 by 21 cm, 113 
pages, softcover, ISBN 0- 
89707-045-3, $28. 

The Logic Design of Com- 
puters, M. Paul Chinitz. In- 
dianapolis, IN: Howard W. 
Sams & Co., 1981; 413 pages, 
13 by 21 cm, softcover, ISBN 
0-672-21800-3, $15.95. 



Microprocessor Operating 
Systems, John Zarrella, ed. 
Suisun City, CA: Microcom- 
puter Applications, 1981; 166 
pages, 22.5 cm by 15 cm, 
softcover, ISBN 0-935230-03-3, 
$11.95. 

Natural Language Informa- 
tion Processing, A Computer 
Grammar of English and Its 
Applications, Naomi Sager. 
Reading, MA: Addison-Wes- 
ley Publishing, 1981; 399 
pages, 21.5 by 23.5 cm, hard- 
cover, ISBN 0-201-06769-2, 
$37.50.. 

Office Automation: The 
Productivity Challenge, 
Dimitris N. Chorafas. Engle- 



wood Cliffs, NJ: Prentice- 
Hall, 1982; 272 pages, 23.5 
by 13 cm, hardcover, ISBN 
0-13-631028-1, $24.95. 

101 Pocket Computer Pro- 
gramming Tips & Tricks, Jim 
Cole. Woodsboro, MD: Arc- 
soft Publishers, 1981; 128 
pages, 21 by 13.5 cm, soft- 
cover, ISBN 0-86668-004-7, 
$7.95. 

Understanding Your VIC 
Volume 1: BASIC Program- 
ming, David E. Schultz. Los 
Alamos, NM: Total Informa- 
tion Services (POB 921), 
1981; 140 pages, 27 by 21 cm, 
softcover, ISBN none, 
$11.95. ■ 



This is a list of books received at BYTE Publications during this 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review or comment on all the books we receive;! instead, this list is 
meant to be a monthly acknowledgment of these books and the 
publishers who sent them. 
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Listing 8 continued from page 190: 

IF CH IN I'Q'f'a'l THEN EXIT(EOIT>» 
WRITELNf 

EDIT-UHAT := ch? 
END?-Cedit_wh3t> 

PROCEDURE ED-.SEQI.IENT ( FIRST ? LAST JTLINE-NUM > ? 

-Cedit TLINESCfirstl to TLINESCla-bt] unless the line is a calculated line> 
YAR LN : TLINE-.NUM? 

BEGIN 

FOR LN J- FIRST TO LAST DO IF NOT (LN IN CALCSET) 
THEN BEGIN 

EDIT-TLINE(LN) ? 

G0T0XY(10,23)? 

URITELN( 'ENTER <ESC> TO CONTINUE <Q> TO QUIT") ? 

REPEAT 

READ(CH) 
UNTIL CH IN C 'Q' ? 'a' fCHRCESC)]? 
IF CH IN C'G'f'a'] THEN EXIT ( ED-SEQUENT ) ? 
END? 
END ? ■Ced_sGQuerit> 



PROCEDURE ED-INDIVIDUAL J 
-Cselect 3 single line to edit> 
VAR ' OK : BOOLEAN? 

BEGIN 
REPEAT 
CLEAR? 

URITEC 'ENTER LINE NUMBER TO BE CHANGED 0) for help ')? 
REPEAT 

OK := FALSE? 
INT t- READINT(2) ? 

IF INT = -C3 request for help> 
THEN BEGIN 

CLEAR? 

CASE EDIT-CHAR OF 

'A'>'3' : FOR LN := MINALINE TO MAXALINE fro 
IF NOT (LN IN CALCSET) 

THEN WRITE( ( LN-MINALINE+ 1 ) ! 8 , T TTLESTLN] ! 32) ? 
'B','b' t FOR LN !~ MINBLINE TO MAXBLINE DO 
IF NOT (LN IN CALCSET) 

THEN WRITE ( ( LN-MINBLINE+1 ) : 8 f TITLEStLN] : 32 ) ? 
'Z'f'z' I FOR LN := 8 TO MAXTLINE DO 
IF NOT (LN IN CALCSET) 

THEN WRITE(LNJ8fTITLESCLN]:32) y 
END?-Cc3*e> 
WRITELNf 
END-Cif int = 0>? , 

CASE EDIT-CHAR OF {convert from form line number to tffr-fcu ijidex> 
'A' f 's' X BEGIN 

IF (INT > 0) AND. (INT <« 41) THEN OK :« TRUE? 
. LN := INT + MINALINE-1? 
END? 
'B'f'b' t BEGIN 

IF (INT > 0) AND <T.NT <« 8) THEN OK i* TRUE? 
LN := INT + MINBLINE-1? 
END? 
'Z' f 'z' X BEGIN 

IF (INT > 7) AND (INT O MAXTLINE) THEN BEGIN, 

OK :-- TRUE? 
LN := INT? 
END?-Cif> 
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Listing 8 continued: 

END?{case of Z> 
END?{case} 
UNTIL OK? <b valid line number has been requested} 
IF (LN IN CALCSET) 
THEN BEGIN 
CLEAR? 

WRITELNCLINE ',INT,' IS A CALCULATED VALUE AND MAY NOT BE EDITED M! 
WAIT* 
END 
ELSE EDIT_TLINE(LN) ? 
GOTOXY(OfO)?Efc : :OL? 

WRITEC DO YOU WANT TO --> Oontinue G)uit')? 
REPEAT 
READ(CH) 

UNTIL (CH IN C'C f *' c ' ? ' G ' , ' ct ' 3 ) 
UNTIL CH IN C'Q' r 'a']? 
END? {individual} 



BEGIN-Cedit} 
REPEAT 
CLEAR? 

EDIT-CHAR :« EDIT-WHAT? 
IF EDIT-CHAR IN C ' F ' ,'f'l 
THEN EDIT-SPEC 
ELSE BEGIN 

CLEAR? 

WRITEC EDIT C0MMAND-~> ' > ? 

WRITE< ' Sequentially 

REPEAT 

READ(CH) 
UNTIL (CH IN C'S' , 's' t 'I' f 'i' ? 'Q' , 'a'] )? 
CASK CH OF 



{what form should be edited?} 



I) n dividual linf« 



Q ) u i t ' ) ? 



'S'f's' t BEGIN 

CASE EDIT-CHAR OF 
'A' > 'a' 
'B'f 'b' 

' Z ' f ' z ' 



ENDf {ca'ie> 
END? 

'I'f'i' I ED-INDIVIDUAL? 

ENDKcau©} 



END?{else> 
UNTIL CH IN Z'Q' f ' g ' D 
END? {edit} 



ED-SEQUENT <MINALINE>M AX Al. INF) ? 
ED-SEQUENT (MINBL I NErhAXBLINE) 5 
BEGIN 

ED_SEQUENT<8f MAXTLINE) * 
END? 
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Listing 9: The FIT segment procedure CALCULATE. This procedure calculates Schedule B, then Schedule A, and finally form 1040. 
Procedure TAXCALC selects the tax table, and procedure GETTAX sear dies the table for the correct bracket and calculates the tax. 

SEGMENT PROCEDURE CALCULATE? 
VAR LN : TLINE_NUMy 

PROCEDURE AD(FIRST>SECOND>SUM:TLINE~NUM) f 
-Cadd two lines} 

VAR LN : TLINE-NUMf 

BEGIN 

TLINESCSUM]*HUS : ■■■- T LI NESCF TRST] ♦ HUS + TL.INESCSEC0ND3.HUSf 
TLINESCSUMD.UIF J- TLINESCFIRST ] . UIF + TLINESCSECOND J . U I F , 
TLINESCSUMD.TOT J- TLINESCFIRST] . TOT ■* TL I NESC SECOND J ♦ TOT t 



END 



HUB + TLI NESCLNiJ 


♦ HUS? 


UIF + TLINESCLMD 


. W I F y 


TOT + TLINESCLNI- 


.TOT? 



PROCEDURE ADD(START>FJNISH> SUM : TLINE..NUM ) J 
■Cadd several seauential lines > 
VAR LN : TLINE_NUM* 

BEGIN 

FOR LN t= START TO FINISH DO 
BEGIN 
TLI NESCSUMD.HUS J« TLINESCSUM] 
TLINESCSUM3.UIF :- TLINESCSUM] 
TLINESCSUM]*TOT := TLINESCSUM] 
END? 
END? 

PROCEDURE SUB ( FIRST* SECOND » DIF: TLINE-NUM ) ? 
{subtract two lines) 

VAR LN : TLINE^NUM? 

BEGIN 

TLINESCDIFiKHUS := TLINESCFIRST D . HUS - TLINESCSECOND] . HUB * 
TLINESCDIFD.UIF := TLINESCFIRST] ♦ WIF - TLINESCSECOND] . U I F ? 
TLINESCDIFD.TOT : = TLX NESCF IRST .1 . TOT - TLINESCSECOND] ♦ TOT i 
END? 

PROCEDURE TAXCALC? 

■Cthe tax calculation is done here} 
WAR 

CH : CHAR? 

HTAXABLEfWTAXABLEfTTAXABLE I LONGINT? 

XFS J FILING_STATUS? 

I ! 1 ♦ ♦ 1 6 f 

WHICH : LONGINT? 

PROCEDURE GETTAX(TT : TAX...TABLE? 

TAX-ABLE : LONGINT ?VAR TAX J LONGINT?U : OWNER)? 
-Cdet the factors from the taxttfble and do calculate the U«> 
BEGIN 

FOR I := 1 TO 16 DO -Csearch the array for the correct tax bracket> 
IF(TAX_ABLE > TAXRAY CTT i I f LOWER] ) AND (TAX-ABLE <> T AXRAY C TT f I f UPPER] ) 
THEN BEGIN {bracket found now calculate tax> 

TAX :-- TAXRAYCTTfTfBASED + (TAXRAYCTTf If PERCENT])* 

( (TAX-ABLE-TAXRAYTTTf IrLOWER]) DIM 100)? 
MAX-..TAXCW] :- TAXRAYCTTf IfPERCENT]? 
EXIT(GETTAX) 
ENDv 
ENDf-Caetta;;}- 

BEGIN 
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Listing 9 continued: 

FSTAT := TLINESC73.FS5 -CSet filing status} 
IF FSTAT IN C2f13 

THEN BEGIN {get exe mr- 1 :i ons for married} 
HTAXABLE t= TLINESC343 ♦ HUS - 1000005 
LJTAXABLE :- TLINESH343.UIF - 1000005 

TTAXABI..E J- TLINESC343 ♦ TOT - 100000 * ( TL INES I 7 3 ♦ EXEM ) > 
•Ccalculate total as Joint return use tax tc:b]« Y> 
GETTAX(YfTTAXABLEfTLINESC351.T0TjT.0WN) f 
REPEAT 
CLEAR? 

WRITELN( 'SHOULD THE INDIVIDUAL TAXES BE CALCULATED ')5 
URITEC AS M)MARRIED FILING SEPARATELY U)UNMARRIED ')? 

READ(CH) 
UNTIL CH IN [ 'M' f 'm' f 'U' f 'u'3 5 
IF CH IN C 'U' f 'i.i 'II 
THEN BEGIN 

-Ccalculate taxes for husband and wife as :i f they 

could Pile as i n dividuals> 
GETTAX<X?HTAXABLEfTLINES[35 3*HUSfH_0UN> f 
GETTAX(XfUTAXABLEfTLINES[353*UIFfU_0UN) 5 
END 
ELSE BEGIN 

<. c a 1 v u 1 i- 1. a t ^ x *.? s f u r J « u s b a n d and wife a v- t :i. 1 x n <i s e p a r a t e > 
GETTAX (YSf HTAXABLE fTLINESC 353, HUS fH_0UN> f 
GETTAX(YSfUTAXABLEfTLINES[353*UIFfU_0UN) f 
END? 
E N D -C i f married) 
ELSE BEGIN {set exemptions for unmarried) 

TTAXABLE := TLINESH343.T0T - 100000 * ( TL INESC 7 3 ♦ EXEM ) ? 
CASE FSTAT OF 

1 t GETTAX(XfTTAXABLEfTLINESC35: •TOTfT-OUN) 5 

4 : gh-:ttax(ZfTTaxablefTlines[35: ♦ totfT_oun) 5 

5 : GET.TAXCY f TTAXABLE i TL IN ESC 35: .TOTiT-OUN) 5 
ENDKca^e) 

END? 
ENDKcalctax> 

PROCEDURE LINEA405 
•Ceo m p e n sate for ^ero base 3- 
BEGIN 

IF TLINESC7IKFS IN [2f33 

then begin 

tlinesc106ikhus }« 1700005 

tlines:io6:»uif := 170000; 

tlinesc1063 .tot 1= 3400005 

END 
ELSE CASE TLINESC7IKFS OF 

1f4 ! TLINESC1063.T0T :- 2300005 
5 I TLINESC1063.T0T 5= 340000f 
ENDKcase> 
END Klin t?3 403- 

PROCEDURE CALSCH_Af 

-Cdo the calculations required by schedule A> 

BEGIN 

TLI NESC69:»HUS := TLINESC3 1 3 ♦ HUS DIV 1005 -Cline A 3> 

TLINESC693.UIF : == TLINESC 31 3 ♦ UI F DIV 1005 -{line A 3> 

TLINESC693 .TOT J= TLINESC 31 3 • TOT DIV 1005 -Cline A 3> 

SUB(63f69f70) 5 -Cline A 4> 

Listing 9 continued on page 392 
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Listing 9 continued: 

WITH TLINESC70: DO 
BEGIN 

IF HUS < THEN HUS :=^ Of -Cline A 4> 

IF UIF < THEN UIF t= 0? -Cline A 4> 

IF TOT < THEN TOT : =•• ? > -Cline A 4> 
END? 

ADD<70>72?73> ? -Cline A 7> 

TLINES[71:»HUS t ■■= 3*TLINESII69:KHUS? -Cline A 8> 

TLINESC74:,UIF := 3*TL.INESC69: . UIF ? -Cline A 8> 

TLINESC74: # T0T J* 3*TLINESC6?: ♦ TOT ? -Cline A 8}- 

SUB<73,74,75) ? -Cline A ?> 
UITH TLINESC75: DO 
BEGIN 

IF HUS < THEN HUS :* Of -Cline A ?> 

IF UIF < THEN UIF t= 5 -Cline A ?> 

IF TOT < THEN TOT J= 05 -Cline A ?> 
END? 

AD ( 67, 75 f 76) ? -Cline A 10> 

TLINESC99D J= TLINESH76 U ? -Cline A 33D- 

ADD<77f 81 f 82 ) 5 -Cline A 16> 

TLINESC100H l» TLINESC82D; -Cline A 34}- 

ADD<83, 85,86) ? -Cline A 20> 

TLJNESCIOID t= TLINESC86:; -Cline A 35}- 

ADD<87»89»90>» -Cline A 24> 

TLINESC102D :«: TLINESC90:? -Cline A 36}- 

SUB<91,92>93)? -Cline A 27> 

IF TLINESC93:*HUS < 10000 THEN TLINESC94D . HUS : * TLINESC93 : . HUS 

ELSE Tl.INESr94:.HUS S= 10000? 

IF TLINESC93IKUIF < 10000 THEN TLINESC94D ♦ U IF S- TL INESH93 1 ♦ U IF 

ELSE TL.INESC94:»UIF J* 10000? 

IF TLINESH93IKT0T < 10000 THEN TLINESC94D ♦ TOT J= TLINES [93 1 ♦ TOT 

ELBE ■fLINESC94:.T0T 1-- 10000? 

SUB(93f 94f95)? -Clinw A 2?> 

TLJNESC103] := TLINEBC95D; -Cline A 37> 

ADD ( 96 f 97 r 98) ? -Cline A 32> 

TLINESC104: >= TLINESC9S3? -Cline A 38> 

ADD(99f 104? 105) ? -Cline A 39* 
LIMEA40? 

E:UB(105f 106? 107) ? -Cline A 41> 
TLINESC33D := TLINESC107:? 
ENDKcslsch-3> 

PROCEDURE CAL3CH-BS 
BEGIN 

TLINESCMIK'BLINE + 11 i = TLINESCMINBLINE3 ? -Cline B 1> 

TLINESC9D I'--- TLINESHMINBLINE + 1]? 

TLINESCMINBLINE + 3D := TLINESHMINBLINE + 2!1? -Cline B 3> 
ADD<MINBLINE+4»MINBLINE+5#MINBLINE+6>* -Cline B 63- 

SUB(MINBLINE+3>MINBLINE+6>MINBLINE+7>i -Cline B 7> 

TLINESC10: := TLINESCMINBLINE+7D5 
ENDv 

BEGINCcslculste> 

EOF: LN J= 8 TO MAXLINE DO IF LN IN CALCSET THEN BEGIN 

TLI NESCLND.HUS ; * 0? 

tlines:ln:*uif :- o? 

TLINESCLNDfTOT J = 0? 
END? 
CAL3CH.B? 
WITH TLINESCIO: DO 

BEGIN -Cdividend exclusion > 

HUS := HUS - 10000? 
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Listing 9 continued: 

IF HUS < 
UIF : = UIF 
IF UIF < 
TOT :* HUS 
ENDS 

ADD (8f 21 t22) J 

ADD(23»29»30) ? 

SUB<22,30,31); 

TLINESC32D X* 

CALSCH-Af 

SUB(32j33t34) J 



THEN HUS 

- ioooo; 

THEN UIF 
+ WIFv 



TLINESC313J 



0? 



■Ctoial 
{total 
{adjusted 

-Ct rsnsfer 



x n c o m e > 

s d J u s t in a n t s 3- 

£i v o s <l y 

31 to 32> 



{income for <•, t a r t o f i & x c 3 1 c u 1 3 1 i o n > 



Circle 231 on inquiry card. 



March 16-19 

Digital Filters and Spectral 
Analysis, Boston, MA. In- 
tegrated Computer Systems 
(ICS) is presenting a four-day 
course on digital filters and 
spectral analysis for project 
and design engineers, pro- 
grammers and technical 
managers responsible for im- 
plementing advanced digital 
signal-processing systems, 
and those who must under- 
stand them and their poten- 
tial. Fundamentals of digital 
signal processing, fast Fourier 
transform (FFT) algorithms, 
and special- and general- 
purpose LSI/VLSI (large- 
scale and very large-scale in- 
tegration) devices are among 
the topics to be addressed. 
The course fee is $795; on-site 
courses are available by re- 
quest. Contact Ruth Dor- 
dick, c/o ICS, 3304 Pico 
Blvd., POB 5339, Santa 
Monica, CA 90405, 
(800)421-8166; in California 
(800) 352-8251. 



March 19 

The Eleventh Annual Inter- 
national Computer Programs 
Awards Ceremony and Ex- 
ecutive Conference, Savoy 
Hotel, London, England. The 
annual International Com- 
puter Programs Inc. (ICP) 
awards ceremony and ex- 
ecutive conference honors 
super software salespeople, 
advertising agencies, public 
relations firms, and achieve- 
ments in the industry. The 
executive conference is one 
and a half days of dis- 
cussion of the major issues 
and concerns of the industry. 
The fee for the executive con- 
ference is $250. For informa- 
tion, contact Carol Stumpf, 
9000 Keystone Crossing, 
POB 40946, Indianapolis, IN 
46240, (800) 428-6179; in In- 
diana (317) 844-7461. In 
England, contact Interna- 
tional Computer Programs, 
Inc., 2 Deanery St., Park 
Lane, London WIY 5LH, 
England, Tel. 01 499 6621. 



March 19-21 

The Seventh West Coast 
Computer Faire, Civic 
Auditorium and Brooks Hall, 
San Francisco, CA. Atten- 
dance this year is expected to 
reach 35,000. More than 300 
exhibitors and a wide assort- 
ment of seminars make this 
one of this largest annual 
computer shows. For more 
information, contact The 
Computer Faire, 333 Swett 
Rd., Woodside, CA 94062, 
(415) 851-7075. 

March 22-23 

Oasis Level Two Training 
Seminars, Phase One 
Systems, Oakland, CA. For 
details, see February 22-24. 

March 22-25 

Interface '82 Conference and 
Expo, Dallas Convention 
Center, Dallas, TX. Cospon- 
sored by McGraw-Hill's Busi- 
ness Week and Data Com- 
munications magazines, In- 
terface '82 is aimed at users of 
data-communication equip- 
ment, distributed-data pro- 
cessing, and various net- 
works. For details, contact 
The Interface Group, POB 
927, 160 Speen St., Framing- 
ham, MA 01701, (800) 225- 
4620; in Massachusetts (617) 
879-4502. 

March 22-26 

Computers/Graphics in the 
Building Process, Washing- 
ton, DC. Computers/ 
Graphics in the Building Pro- 
cess is an international con- 
ference sponsored by the Ad- 
visory Board on the Built En- 
vironment (ABBE) of the Na- 
tional Academy of Sciences 
and by the World Computer 
Graphics Association 
(WCGA). The conference 
features tutorials, technical 
paper sessions, and exhibits 
that reflect the state of the art 
of computers and computer- 
graphics technology in the 
building industry. Sessions 
on case studies, current 
achievements, and research 
and development of com- 
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Text continued from page 162: 

four tax tables (X, Y, YS, and Z), I made the complete set 
of tables the array TAXRAY, which has four tables X the 
previously defined two-dimensional array FACTORAR- 
RAY. 

Program Structure 

I organized FIT in a main body, 11 support procedures 
and one support function, five segment procedures 
(defined later), and two separate programs. I'll begin by 
describing the general relationships among all these 
elements of FIT, then give more detail about each. Listing 
6 contains the main body and the support procedures. 
The main body, at the end of listing 6, calls the five seg- 
ment procedures START (listing 7), EDIT (listing 8), 
CALCULATE (listing 9), PRINTER (listing 10), and RW 
(listing 11). The segment procedures and the main pro- 
gram use the support procedures to perform basic tasks. 
To reduce FIT's memory requirements, I used the 
separate programs TAXNAMES (listing 12) and TAX- 
TABLE (listing 13) to create the arrays TITLES and TAX- 
RAY respectively, and to write these arrays to disk files 
(LINENAMS.FTAX for TITLES and FACTORS.FTAX 
for TAXRAY). 



• PROCEDURES CLEAR, ELINE, EEOL, and EEOS per- 
form screen manipulations. 

• PROCEDURE WAIT halts the program to allow in- 
spection of output. 

• PROCEDURE PDOL converts a long integer into a 
printable string with two decimal places. 

• PROCEDURE CENTER centers output on the screen. 

• PROCEDURE READDOL prompts for input of dollars 
and cents, checks for errors, and converts input to a long 
integer. 

• PROCEDURE NAMER prompts for entry of a string 
from the keyboard, reads the input, and checks the input 
for errors. 

• PROCEDURE LINE prints on the screen a line of one 
repeated character. 

• FUNCTION READINT prompts for entry of an in- 
teger, reads the input, and checks it for errors. 

When you execute FIT, the main program (found at the 
end of listing 6) calls the segment procedure START 
(listing 7), which sets up the program's variables, and 
reads LINENAMS.FTAX and FACTORS.FTAX. Then, 
the main program sets up FIT's now familiar main 
prompt line: 



The Main Body and the Support Procedures 

At the beginning of listing 6 are all the declarations, 
most of which have already been described. I declared all 
the support procedures with the FORWARD statement so 
that each support procedure can be called by other pro- 
cedures before it is formally defined. Otherwise, the com- 
piler would reject each such call as use of an undeclared 
identifier. The support procedures and one support func- 
tion and their tasks are as follows: 

• PROCEDURE MEM displays on the console the current 
amount of memory available. 



FIT COMMAND-- > P)rint E)dit Calculate R)ead 
W)rite Q)uit 

If you input P, the program goes to segment procedure 
PRINTER; E takes you to segment procedure EDIT; C, to 
segment procedure CALCULATE; R, to segment pro- 
cedure RW (to read in a data file); W, to segment pro- 
cedure RW (to write a file). 

The Segment Procedures 

A segment procedure is an overlay; that is, each seg- 
ment procedure occupies memory space previously used 
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March 16-19 

Digital Filters and Spectral 
Analysis, Boston, MA. In- 
tegrated Computer Systems 
(ICS) is presenting a four-day 
course on digital filters and 
spectral analysis for project 
and design engineers, pro- 
grammers and technical 
managers responsible for im- 
plementing advanced digital 
signal-processing systems, 
and those who must under- 
stand them and their poten- 
tial. Fundamentals of digital 
signal processing, fast Fourier 
transform (FFT) algorithms, 
and special- and general- 
purpose LSI/VLSI (large- 
scale and very large-scale in- 
tegration) devices are among 
the topics to be addressed. 
The course fee is $795; on-site 
courses are available by re- 
quest. Contact Ruth Dor- 
dick, c/o ICS, 3304 Pico 
Blvd., POB 5339, Santa 
Monica, CA 90405, 
(800)421-8166; in California 
(800) 352-8251. 



March 19 

The Eleventh Annual Inter- 
national Computer Programs 
Awards Ceremony and Ex- 
ecutive Conference, Savoy 
Hotel, London, England. The 
annual International Com- 
puter Programs Inc. (ICP) 
awards ceremony and ex- 
ecutive conference honors 
super software salespeople, 
advertising agencies, public 
relations firms, and achieve- 
ments in the industry. The 
executive conference is one 
and a half days of dis- 
cussion of the major issues 
and concerns of the industry. 
The fee for the executive con- 
ference is $250. For informa- 
tion, contact Carol Stumpf, 
9000 Keystone Crossing, 
POB 40946, Indianapolis, IN 
46240, (800) 428-6179; in In- 
diana (317) 844-7461. In 
England, contact Interna- 
tional Computer Programs, 
Inc., 2 Deanery St., Park 
Lane, London WIY 5LH, 
England, Tel. 01 499 6621. 



March 19-21 

The Seventh West Coast 
Computer Faire, Civic 
Auditorium and Brooks Hall, 
San Francisco, CA. Atten- 
dance this year is expected to 
reach 35,000. More than 300 
exhibitors and a wide assort- 
ment of seminars make this 
one of this largest annual 
computer shows. For more 
information, contact The 
Computer Faire, 333 Swett 
Rd., Woodside, CA 94062, 
(415) 851-7075. 

March 22-23 

Oasis Level Two Training 
Seminars, Phase One 
Systems, Oakland, CA. For 
details, see February 22-24. 

March 22-25 

Interface '82 Conference and 
Expo, Dallas Convention 
Center, Dallas, TX. Cospon- 
sored by McGraw-Hill's Busi- 
ness Week and Data Com- 
munications magazines, In- 
terface '82 is aimed at users of 
data-communication equip- 
ment, distributed-data pro- 
cessing, and various net- 
works. For details, contact 
The Interface Group, POB 
927, 160 Speen St., Framing- 
ham, MA 01701, (800) 225- 
4620; in Massachusetts (617) 
879-4502. 

March 22-26 

Computers/Graphics in the 
Building Process, Washing- 
ton, DC. Computers/ 
Graphics in the Building Pro- 
cess is an international con- 
ference sponsored by the Ad- 
visory Board on the Built En- 
vironment (ABBE) of the Na- 
tional Academy of Sciences 
and by the World Computer 
Graphics Association 
(WCGA). The conference 
features tutorials, technical 
paper sessions, and exhibits 
that reflect the state of the art 
of computers and computer- 
graphics technology in the 
building industry. Sessions 
on case studies, current 
achievements, and research 
and development of com- 
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puter hardware, software, 
and database programs will 
be presented. Conference 
topics include computer aids 
to management, computer 
technology, and computer- 
aided synthesis in design 
development and construc- 
tion documents. For further 
details, contact the WCGA, 
Suite 250, 2033 M St., NW, 
Washington, DC 20036, (202) 
775-9556. 

March 22-26 

Tutorial Week East '82, 
Orlando Marriott Inn, Orlan- 
do, FL. Tutorial Week East is 
sponsored by the Institute of 
Electrical and Electronics 
Engineers (IEEE) and will 
consist of 15 tutorials ar- 
ranged in 3 tracks: VLSI 
(very large-scale integration) 
microprocessor-interfacing 
techniques and graphics; 
aspects of software design, 
analysis, and techniques; and 
data communications, com- 
puter networking, and data- 
bases. Fees are $90 per 
tutorial, $400 all week, for 
IEEE members and $110 per 
tutorial, $500 all week, for 
nonmembers. For informa- 
tion, contact Tutorial Week 
East '82, POB 639, Silver 
Spring, MD 20901, (301) 
589-3386. 

March 23-25 

Southcon '82, Sheraton Twin 
Towers Hotel, Orlando 
Hyatt Hotel, and Holiday 
Inn, International Drive, 
Orlando, FL. Among the 
topics to be presented at 
Southcon '82 will be artificial 
intelligence and robotics, of- 
fice automation, computers 
and microprocessors, and 
software. For complete 
details, contact Robert 
Myers, Electronic Conven- 
tions Inc., Suite 410, 999 
North Sepulveda Blvd., El 
Segundo, CA 90245, (213) 
772-2965. 

March 29-30 

Information Utilities '82, Rye 

Town Hilton Hotel and Con- 



ference Center, Rye, NY. The 
Information Utilities con- 
ference will focus on video- 
tex, transactional services, 
electronic publishing, online 
database services, cable 
advertising, and regulations 
concerning copyright, cen- 
sorship, and communica- 
tions. More than 60 speakers 
are scheduled. For details, 
contact Online, Inc., 11 Tan- 
nery Ln., Weston, CT 06883, 
(203) 227-8466. 

March 29- April I 

INFOCOM '82, Las Vegas, 
NV. INFOCOM '82 is spon- 
sored by the Institute of Elec- 
trical and Electronics 
Engineers (IEEE) Computer 
and Communications 
Societies. The conference 
theme is "Data Process- 
ing — Data Communications: 
The Illusory Boundary." 
Focusing on the convergence 
of computer and com- 
munication technology, this 
conference will explore the 
fine boundaries between the 
two disciplines. Discussions 
on programming-language 
and operating system design, 
performance evaluation and 
analysis of computer- 
communication networks 
and protocols, standards, 
and the design of distributed 
computing and database 
management systems will be 
held. Exhibits and tutorials 
are planned. Write to IN- 
FOCOM '82, POB 639, Silver 
Spring, MD 20901, (301) 
589-3386. 



March30- April 2 

Digital-Image Processing and 
Analysis, Washington, D.C. 
For details, see March 9-12. 



April 1982 



April 1-2 

The Eleventh Annual Inter- 
national Computer Programs 



384 February 1982 © BYTE Publications Inc 



Listing 9 continued: 



)? 



IF HUS < 

uif := u 

IF UIF < 
TOT :- H 

END? 

ADD (8, 21 >22) ? 

ADD (23 f 29 > 30 ) > 

SUB<22> 30,31 ) 5 

TLINESC32D : 

CALSCH_A? 

SUB(32>33>34 

TAXCALC? 

ADD ( 35 f 36 ? 37 

ADD (38 i 45,46 

SUB<37,46,47 

ADD (47, 53 ,54 

ADD(55,61,62 

SUB(54,62,63 

IF TLINESC63 

THEN TLIN 

ELSE BEGI 

TL 

TL 

END? 

IF TLINESC63 

THEN TLIN 

ELSE BEGI 

TL 

TL 

END? 

IF TLINESC63 

THEN TLIN 

ELSE BEGI 

TL 

TL 

END? 



THEN HUS 

IF - 10000? 

THEN UIF 

US + WIFy 



0? 
05 



TLINESC31D? 



-C t o 1 s 1 x r i c ci m e > 
-C t o t a 1 adjustments} 
{adjusted £i v o s s, > 
{transfer 31 to 32> 

■C income for sUrt of tax calculation} 



) ? 

)? 

) ? 

) ? 

) ? 

)? 

IKHUS < 

ESC63D.HUS != -1 * TLI NESC63D ♦ HUS 

N 

INESC66:KHUS 

INESC63:»HUS 



{total 1 3 k e s > 

-Ctotsl credits} 

{balance} 

■Cb3l3nce> 

■Ctotsl t a w r- a y m *? n t s > 

{taxes -tax payment s> 



TLINESC63D.HUS? 
0? 



-Coverpaumeni> 

■Cb a lance due} 



D.LJIF < 

ESC63D.UIF J= -J * TLINESC63D*LJIF 

N 

INESC66D *UIF 

INESCA3D*LJ[F 



TLINESC63D.WIF? 
0? 



1,J0J < 
ESC63D.T0T J= 
N 

INESC66:*T0T : 
INESC63:*TGT 



-1 * TLINESC63D.T0T 

= TLINESC63IKT0T? 
:« 0? 



FOR LN J= 8 TO MAXLINE DO IF LN IN CALCSET THEN TLINESCLN 1 ♦ I PTR 
ENDKcalcul3te> 



NIL 



IBM PERSONAL COMPUTER 

SYSTEM W/64K TWO DISKS CALL 

MONOCHROME DISPLAY CALL 

COLOR TV/MONITOR ADAPTER . .CALL 

DOS & BASIC CALL 

VISICALC CALL 

EASY WRITER (WORD PROC.) .... CALL 

XEROX 820 "SAM" 

SYSTEM I (5V4 " DRIVES) 2500 

SYSTEM II (8" DRIVES) 3150 

XEROX 630 PRINTER 2400 

WORD PROCESSING (WORDSTAR) . 425 
CP/M OPERATING SYSTEM 175 

NEC PC-8000 

PC-8001 A SYSTEM W/32K CALL 

PC-8012A I/O & EXPANSION 

SLOTS W/32K CALL 

PC-8031 A DUAL DRIVES CALL 

PC-8023A MATRIX PRINTER 

TRACTOR/FRICTION CALL 

JC-1202DH HI-RES. COLOR MON. .CALL 
THE WEDGE-DISK, RS232 & 

GAME I/O W/32K CALL 



APPLE II SOFTWARE 
& ACCESSORIES 

VISICALC 159 

VISITREND/VISIPLOT 215 

VISIFILE 210 

DESKTOPPLANII 159 

D.B. MASTER 169 

PERSONAL FILING SYSTEM...... 85 

BPI BUSINESS SOFTWARE 335 

CONTINENTAL BUS. SOFTWARE.. 215 

MAGIC WINDOR 85 

SUPERSCRIBE II 110 

SUPERTEXTII 125 

EASYWRITER 219 

WORDSTAR (CP/M) 299 

REAL ESTATE ANALYZER 120 

TAX PREPARER 85 

CREATIVE FINANCING 120 

HAYES MICROMODEM II 299 

NOVATION APPLE CAT II 349 

MICROSOFT Z-80SOFTCARD 299 

MICROSOFT 16K RAM CARD 169 

VIDEX80COLUMN CARD 269 

VOTRAX TYPE'N TALK 340 



ATARI A 

ATARI 800 & 400 

ATARI 800(16K) 749 

ATARI 400 (16K) 349 

410 PROGRAM RECORDER 69 

810 DISK DRIVE 439 

16K RAM MEMORY MODULE 89 

850 INTERFACE MODULE 159 

830 ACOUSTIC MODEM 159 

ATARI VISICALC 169 

ATARI WORD PROCESSOR 125 

BASIC LANGUAGE 45 

ASSEMBLER EDITOR 45 

MUSIC COMPOSER 45 

STAR RAIDER 35 

COMPUTER CHESS 35 

TELELINK 22 

MISSILE COMMAND 35 

ASTEROIDS 35 

DATA SOFT TEXT WIZARD 79 

TOUCH TYPING 22 



PRINTERS 



Epson 



EPSON MX-70 395 

EPSON MX-80 475 

EPSON MX-80FT 575 

EPSON MX-100 775 

EPSON INTERFACE & CABLE 100 

C. ITOH STARWR. 25 PARALLEL. . . 1440 

ANADEX DP9500 1350 

IDS-560G PAPER TIGER 1475 

QUME SPRINT 5/45 2499 

MONITORS 

AMDEX LOW-RES 13" COLOR I 385 

AMDEX HI-RES 13" COLOR II 850 

SANYO 9" B&W 185 

ZENITH 12" GREEN 119 

NEC 12" GREEN 169 

NEC 12" LOW-RES COLOR 365 

NEC 12" HI-RES RGB COLOR 950 

DISKETTES 

BASF 5V4 " DISKETTES (10) 25 

BASF 8" DISKETTES (10) 29 



(800) 854-1941 fvyMPM thfWf fTflTl < 71 4 > 565-4062 

Outside Ca. Order Desk ^^^1 ■ l|^«JV^I \I\|Vm Technical & California 

4688 CONVOY STREET, SAN DIEGO, CA 92111 

CALL OR WRITE FOR COMPLETE PRICE LIST 



TO ORDER: Please send cashier's check, money order or personal check (allow 10 
business days to clear). VISA and Master Card credit card service add 3%. American 
Express credit card service add 5%. Shipping, handling and insurance in U.S. add 
3% (minimum $4). California residents add 6% sales tax. Foreign orders add 10% 
tor shipping, Equipment is subject to price change and availability. All equipment 
carries factory warranty. Store prices differ from mail order prices. 
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Text continued from page 162: 

four tax tables (X, Y, YS, and Z), I made the complete set 
of tables the array TAXRAY, which has four tables X the 
previously defined two-dimensional array FACTORAR- 
RAY. 

Program Structure 

I organized FIT in a main body, 11 support procedures 
and one support function, five segment procedures 
(defined later), and two separate programs. I'll begin by 
describing the general relationships among all these 
elements of FIT, then give more detail about each. Listing 
6 contains the main body and the support procedures. 
The main body, at the end of listing 6, calls the five seg- 
ment procedures START (listing 7), EDIT (listing 8), 
CALCULATE (listing 9), PRINTER (listing 10), and RW 
(listing 11). The segment procedures and the main pro- 
gram use the support procedures to perform basic tasks. 
To reduce FIT's memory requirements, I used the 
separate programs TAXNAMES (listing 12) and TAX- 
TABLE (listing 13) to create the arrays TITLES and TAX- 
RAY respectively, and to write these arrays to disk files 
(LINENAMS.FTAX for TITLES and FACTORS.FTAX 
for TAXRAY). 



• PROCEDURES CLEAR, ELINE, EEOL, and EEOS per- 
form screen manipulations. 

• PROCEDURE WAIT halts the program to allow in- 
spection of output. 

• PROCEDURE PDOL converts a long integer into a 
printable string with two decimal places. 

• PROCEDURE CENTER centers output on the screen. 

• PROCEDURE READDOL prompts for input of dollars 
and cents, checks for errors, and converts input to a long 
integer. 

• PROCEDURE NAMER prompts for entry of a string 
from the keyboard, reads the input, and checks the input 
for errors. 

• PROCEDURE LINE prints on the screen a line of one 
repeated character. 

• FUNCTION READINT prompts for entry of an in- 
teger, reads the input, and checks it for errors. 

When you execute FIT, the main program (found at the 
end of listing 6) calls the segment procedure START 
(listing 7), which sets up the program's variables, and 
reads LINENAMS.FTAX and FACTORS.FTAX. Then, 
the main program sets up FIT's now familiar main 
prompt line: 



The Main Body and the Support Procedures 

At the beginning of listing 6 are all the declarations, 
most of which have already been described. I declared all 
the support procedures with the FORWARD statement so 
that each support procedure can be called by other pro- 
cedures before it is formally defined. Otherwise, the com- 
piler would reject each such call as use of an undeclared 
identifier. The support procedures and one support func- 
tion and their tasks are as follows: 

•PROCEDURE MEM displays on the console the current 
amount of memory available. 



FIT COMMAND- > P)rint E)dit Calculate R)ead 
W)rite Q)uit 

If you input P, the program goes to segment procedure 
PRINTER; E takes you to segment procedure EDIT; C, to 
segment procedure CALCULATE; R, to segment pro- 
cedure RW (to read in a data file); W, to segment pro- 
cedure RW (to write a file). 

The Segment Procedures 

A segment procedure is an overlay; that is, each seg- 
ment procedure occupies memory space previously used 
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by a different part of the program. As soon as the seg- 
ment procedure finishes running, the space it occupied is 
released; most of the time, the segment procedure resides 
on the disk. At any time during the execution of a pro- 
gram that uses segment procedures, the memory required 
is only enough space for the code of the main body, the 
global variables, and the segment (if any) currently in 
use. The time required to fetch a segment from disk into 
memory is insignificant; you only know it's happening 
because you hear the disk access. 

The structure of FIT lends itself to the use of segment 
procedures because there is little movement between 
segments. Segmenting saves about 10K bytes of RAM 
during execution. As a result of my efforts to conserve 
memory, FIT should work with a 48K-byte system. I 
have a 56K-byte system and have always had at least 
8.5K bytes free while running FIT. 

If you know chaining in BASIC, you will see that these 
segment procedures give a similar result. However, seg- 
ment procedures are much faster than chaining. 

I also took advantage of segmenting to make my 
editing of FIT easier by dividing its source code into 
several files. At the end of the declarations in listing 6, I 
set up a text file for the source code for each segmented 
procedure. At compile time, I used the include directive 
to the compiler; this directive caused the compiler to read 
all the indicated source files and produce a single file of 
compiled code, FIT. CODE. 

I have already described the segment procedure 
START. Now I'll give some details about the other seg- 
ment procedures. 



Segment Procedure EDIT 

The most complex segment procedure is EDIT (listing 
8). The main body of EDIT begins by calling EDIT- 



CHAR, which is a function that returns a character 
designating which tax form you want to edit. EDIT then 
asks you to choose either individual or sequential line 
editing. A CASE statement uses the selected character to 
call either ED-INDIVIDUAL or ED-SEQUENT. If ED- 
SEQUENT is called, the main body of EDIT passes the 
range of line numbers to be edited to the procedure ED- 
SEQUENT. Both of the ED- procedures call the pro- 
cedure EDIT-TLINE to do the real editing. ED-SEQUENT 
steps from the lowest line number to the highest, checks 
to see if the line number is in CALCSET (the set of 
calculated lines, which can't be edited), and, if not, calls 
EDIT-TLINE. 

ED-INDIVIDUAL gets the desired line number from 
operator input or, if you ask, provides help by displaying 
a list of line numbers and line names. ED-INDIVIDUAL 
converts the input line number to the correct array index, 
then calls EDIT-TLINE. 

EDIT-TLINE, the workhorse of the Edit function, 
operates on the tax line whose number is passed to it. 
EDIT-TLINE's first step is to see if the pointer in 
TLINES[LN], the record for the given line number, points 
to anything. If not, there are no previous entries for this 
line number. If the pointer does point to something, the 
function VIEWITEM displays the ITEM on the screen and 
allows editing or deletion of the ITEM. VIEWITEM also 
returns to EDIT-TLINE the pointer to the next ITEM. 

Providing the ability to delete an ITEM complicates the 
code. In order to delete a record from a linked list, you 
assign the pointer in the record to the pointer in the 
parent of the record. As a result, the deleted record is 
bypassed. Since, in this case, the first pointer is in a 
TLINES record and all other pointers are in ITEM 
records, we have to keep track of which record is the 
parent and which record type the parent belongs to. I 
used two variables for this purpose. The Boolean variable 
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CORVOS SYSTEMS 

HARD DISK SALE!! 5 MEG ONLY $2595.00 

We are proud to announce great savings on the reliable Corvus Hard 
Disks for your computer. 

5 MEG 10 MEG 20 MEG 

$2595 (2 or More) $3695 (2 or More) $4395 (2 or More) 

$2625 (Quantity 1) $3745 (Quantity 1) $4515 (Quantity 1) 
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These prices include the complete system; hard disk, power supply, controller, interface 
card, 5' cable, software to attach the hard disk to your operating system, and manual. In 
most cases the only tool needed to get up and running is a screwdriver. 

Full Factoiy Warranty (includes shipping one way) 

Extended ToOne Year $350/5Meg $425/10Meg $550/20Meg 

Extended To Two Years $ 1 050/5Meg $1325/1 OMeg $ 1 7 1 0/20Meg 

Other Corvus Products: 50' CABLE= $1 00 • MIRROR BACKUP BOARD (records 
your data to or from a v.h.s. tape recorder) = $790 • MULTIPLEXER (allows up to 8 
computers to be attached to your corvus disk drive) = $900 • EXTRA INTERFACE 
CARDS = $220 • EPROM (lets a superbrain cold boot to the corvus) = $150 

Available For Most Computers Including; trs80 I&I1, apple II, superbrain, altos 1 , 2, 3, 4, 
alpha micro, north star, cromemco, vector graphics, zenith, and other SlOO's. 
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(317) 549-2916 

Ask about similar values on Superbrain and Superbrain/Corvus Systems. 
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cashier's check, bank transfer, or money order please. 

C.O.D.'s add 5%. Indiana residents add 4% 
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TL is true if the parent is a TLINES record; the pointer 
LASTPTR points to the parent if the parent is an ITEM 
record. The procedure VIEWITEM performs the deletion 
following an IF statement conditioned on the variable TL. 
When all the existing ITEMs have been presented to 
you, EDIT-TLINE offers the option to add new ITEMs. A 
Repeat loop provides for continuing entry of new ITEMs. 
When they all have been entered, EDIT-TLINE calls the 
procedure SUMS to add the amounts of all the ITEMs 
and put the sums in TLINE[LN]. Then EDIT-TLINE calls 
VIEW to display the data contained in TLINE[LN]. Final- 
ly, EDIT-TLINE exits to either ED-INDIVIDUAL or ED- 
SEQUENT. 

Segment Procedure CALCULATE 

This segment procedure, shown in listing 9, is 
straightforward. For any calculation for a given line, if 
the filing status is married, three calculations are 
needed — one each for HUS, WIF, and TOT. To simplify 
additions and subtractions, I wrote three procedures: 
AD, ADD, and SUM. These procedures are passed the 
line number to act upon and then do the three calcula- 
tions (on HUS, WIF, and TOT). 

The calculations are done in the following order. First, 
Schedule B is calculated and its results placed in lines 10 
and 11 of form 1040. The dividend exclusion is then ap- 
plied to line 10. Form 1040 is then calculated to line 32 
and CALSCH-A is called to calculate Schedule A and 
place the results in line 33 of form 1040. Line 34 is 
calculated and PROCEDURE TAXCALC is called. 

PROCEDURE TAXCALC adjusts the taxable income 
for the number of dependents, selects the correct tax table 
based on the filing status, and calls PROCEDURE GET- 
TAX. 

PROCEDURE GETTAX searches the tax table for the 
correct bracket, calculates the tax, and inserts it in line 
35. 



Lines 37-63 of form 1040 are next calculated. Based on 
the value of line 63, either an overpayment or an under- 
payment exists. The balance of the lines is adjusted ac- 
cordingly. 



Segment Procedure PRINTER 

The main body of PRINTER, shown in listing 10, 
begins by initializing three sets of TLINE-NUMs. These 
three sets contain the TLINE-NUMs that: 

• have a separator line printed after them (SLINESET) 

• have a summation line printed after them (DLINESET) 

• are the last line written to a screen (SPAGESET) 

The main body of PRINTER also contains the Boolean 
variable SCREEN, which determines whether the output 
goes to the screen or the printer. The Boolean variable 
DETAIL determines if all the ITEMs are to be printed for 
each line, or just the totals. 

Segment Procedure RW 

The segment procedure RW, shown in listing 11, con- 
tains the code that reads and writes disk files. The data 
are stored on disk in two files. One file contains the 
TLINE records; the other contains the ITEM records. The 
two files have the same file identified with ".LINE" or 
".ITEM" appended to the end of the name. 

The procedure to write the data to file is WRITER, 
which prompts for the name of the file name to be writ- 
ten, adds ".LINE", and calls WRITE-TLINES. WRITE- 
TLINES calls LOOKUP, which checks to see if a file with 
the same name is already on the disk. If the file name 
already exists, you are asked if the file should be rewrit- 
ten. 

After WRITE-TLINES returns control to WRITER, 

Text continued on page 400 





$2189" 

HP- 83 A $1395 

HP 5V4 DUAL MASTER 

DISC DRIVE 2025.00 

HP 5V 4 SINGLE MASTER 
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DISC DRIVE 5525.00 
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HP 125 9895ADUAL8" 

DISC DRIVE 5525.00 

HP-41C JML. HP-41CV 




HP 41C CALCULATOR 189.00 
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Prices do noi include shipping by UPS. 
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Listing 10: The FIT segment procedure PRINTER. This procedure prints FIT's output. The procedure DETAIL- 
entries for each line, as well as the totals. The procedure PRINT prints just the total for each line. 



.PRINT prints all the 



SEGMENT PROCEDURE PRINTER* 
VAR 

detail. : boolean* 
lines : integer; 

PRINT_WHAT,CH1 i CHAR* 



PROCEDURE PRINT..DATE f 




VAR 


CMONTH 


i string:?:; 


BEGIN 






CASE MONTH OF 




i : 


CMONTH {=■ 


' Jar.' ; 


2t 


CMONTH := 


'Feb' * 


3! 


CMONTH J- 


'Mar' ; 


4J 


CMONTH :- 


'Apr' ; 


5: 


CMONTH := 


'May' f 


61 


CMONTH :- 


'June' ; 


7: 


CMONTH t= 


'July' ; 


8: 


CMONTH := 


'Aud' ; 


9: 


CMONTH := 


'Sepf ; 


10 


: cmonth j* 


'Oct' ; 


11 


t CMONTH :* 


'Nov' ; 


12 


t CMONTH t« 


'Dec' 


end; 






URITELNCPf DAY: 2 


f ' 'f CMONTH f 


end; 







19'^ year: 2>; 



PROCEDURE HEADING(TITLE : FJLFNAME)? 
•(prints he3ding> 
BEGIN 

LINE< '*' *79> ; {print 3 line of 79 '*:'«>> 

URITELM(P); -Oioto next Une> 

WRITE(PfTLINESC6D*NAME); 

URITECPf'TAX YEAR ' : ( 44-LENGTH ( TLINESC63 ♦ NAME ) ) ) v 

uriteln<p»tlinesc7d.taxyearm»tjti. e j29) ; 
writecPf'filing status '>; 
case tlinese7d.fs of 



1 : 


WRITE(Pf 


'1' 


) ; 


2 : 


URITE<P» 


' 2 ' 


) ; 


3 : 


URITECPf 


'3' 


) ; 


4 : 


URITE<P» 


'4' 


) ; 


5 : 


WRITE <Pp 


'5' 


) ; 


end; 








MRITE(Pf ' 







EXEMPTIONS '); 



URITE<PfTLINESC7D»EXEM» ' 

print-date; 

LINE< '*' f79> fWRITELN(P)f 

IF FSTAT IN L2f3:\ 

THEN WRITELNCPf ' ' M0» 
ELSE URITELN(P) * 

lines := 4; 

ENDF-Che3diri^> 



!7) 



HUSBAND 'M2> 



WIFE 



d 2 f 



TOTAL 



12) 



PROCEDURE 
<. p r i n t s 
VAR 

LN 



DETAIL-PRINT < FIRST f LAST 
items by 1 3 >c 1 i n e > 

: tline-Num; 



TLINE...NUM; TITLE 



FILENAME) ; 



Listing 10 continued on page 398 
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Listing 10 continued: 

objfhdglf udol>tdoi_: string cio 11 
nextptr : pointer; 

BEGIN 

IF SCREEN THEN CLEAR* 

HEADING(TITLE) > 

FOR LN := FIRST TO LAST DO 

IF TLINESCLNU. IPTR <> NIL -Cog not bother unless- line h»s, an ITEM> 
THEN BEGIN 

CASE PRINT.. WHAT OF -Cprint form l:ine number) 

'k'j'B' X URITE(F'7 (LN-MINALINE+1) 12) ? 

'B'f'b' J WRITE<P> (LN-HINBLINF+1) 52) J 
'Z' f 'z' I WRITE (P, (LN) !2) ? 
ENDKcase) 

URITELN(P>' ' fTITLESCLND)f {print name of lane) 
LINES J- LINES + II {increment the line counter) 

NEXTPTR :==• TLINESCLND*IPTR» {first ^oitiifi-) 
WHILE NEXTPTR <> NIL DO {until the? last ITEM) 

BEGIN 

WITH NEXTPTR" DO 
BEGIN 

WRIT F(P> NAME) ? 

PDOL(AMTfOBJ) I {convert lontfint to string) 

CASE WHOSE OF 
H-OUN : BFGIN 

WRITE (Pf 'HUS' J (25-LENGTH(NANE) ) ) \ 
WRITELN<P»0BJS2S) 
END? 
W.OWN J BEGIN 

WRIT F.(P* 'U1F' : (25-LEN(jTH(NAMF.) ) ) i 
URITELN<P»0BJ:38) 
ENDv 
T.OWN : BEGIN 

URITE(P» 'TOT' J <25-LENGTH<NAME) ) ) i 
URITELN(PfOBJ:i51 ) 

end; 

ENDKcs-se) 
LINES J= LINES + II 
NEXTPTR t« NPTRr 
ENDKwith) 
ENBHVnile) 
WITH TLINEBCLND DO {now summarize the 3ine> 

BEGIN 

PDOL(HUSfHDGL) f {convert lnndint to strir.S) 

PDOLCUIFf UDOL) » {convert londint to string) 

PDOL(TOTfTDOL) > {convert lundi-nt to string) 

IF FSTAT IN [2,311 

THEN WRITELN(P» 'TOTAL' , HD0L J 45 > WDOL J 1 3 > TD0L J 13 ) 
ELSE WRITELN(P, 'TOTAL' f ' ' 5 58 ? TDOL 1 13 ) > 
WRITELN(P) , 

LINES J- LINES + II {increment the line counter) 

ENDJ-Cwith tlines) 
IF SCREEN 

THEN IF (16 - LINES) < {test line counter) 

THEN BEGIN 

WAIT? 

clear; 
lines := o; 

END 
ELSE IF (54 - LINES) < {test line counter) 

THEN BEGIN 

WRITF(PfCHR(12) ) \ 
HEADING(TITLE) 
END? 
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Listing 10 continued; 



ENDKfor> 
IF SCREEN THEN UAITf 
URITECPfCHRC 12) ) f 
ENDKdet3il..pririt> 

PROCEDURE PRINTCFIRSTf LAST J TLINE_NUMf TITL.E : FILENAME); 

CONST 

S1=; / / ? 



VAR 



ln : tline_num; 

HDOLfUDOLf TDOLJSTRINGCIO:; 



BEGIN 

IF SCREEN THEN CLEAR; 
HEADING(TITLE) J 
FOR LN J= FIRST TO LAST DO 
WITH TLINESCLN1 DO 
BEGIN 

PDOL(HUSfHDOL) f 
PDOL(UIFfUDOL) ? 
POOL < TOT fTDOL) f 
CASE PRINT-UHAT OF 

'A'f'b' X WRITE(Pjf (LN-MINALINE+1) 12) f 
'B'F'b' I WRITECPf (LN-MINBLINE+l) J2) f 
'Z'f'z' I URITE(Pf (LN) J2) ? 

end; 

URITELN(Pf ' ' f TITLES CLNDf ' ' J 5 ? HDOL J 1 2 ? WDOL J 1 2 ? TDOL J 12 ) J 
IF (LN IN DLINESET) THEN WRITELN ( P i S 1 J 79 ) ? {print dashed line> 

IF (LN IN SLINESET) {print sef-srstor) 

THEN BEGIN 

LINEC '«' f79> f 
WRITELN(P) ? 
ENDf 
IF ((SCREEN) AND (LN IN SPAGESET)) {do not overfill the screen) 
THEN BEGIN 

WAIT f 
CLEARf 
ENDf 
IF (NOT SCREEN) AND (LN-37) {.do not overfill the p»i-le> 

THEN BEGIN 

WRITE (PfCHR< 12) ) f 
HEADING(TITLE) f 
ENDf 
ENDJ{with> 
IF PRINT-UHAT IN C ' Z ' f ' z ' 3 
THEN BEGIN 

URITECPf' MAXIMUM TAX BRACKET' r' '120)? 

uriteln(PfMAX-.taxch..gun::i2fMax..taxcu_oun: :i2fMAX_taxct_ownd:i2) 

ENDf 
IF SCREEN THEN UAITf 
URITE(PfCHR(12) ) 

ENDKprint)- 

BEGIN{prir.ter> 

{3 separator line is printed after 3 line in SL. INESET> 

SLINESET :=■= C22f30f37f47f54f62f6Af76f82f86f90f95f98f107f109f111Df 

{3 dsshed line is printed after 3 line in SI.INESET> 

DLINESET J = C21f29.f33f36f45f46f53f61f69f72f75f81f85f89f92f94f97f 106f113Df 

{last lines on 3 SCREEN pssie are in SPAGESET> 

Listing 10 continued on page 400 
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Listing 10 continued: 



■Ccontrol to print cittt&il> 

EOsched B Z)form 1040 ' ) ; 



J- TRUE 

f ' b ' ? ' Z ' f 



:' f 'G', 'a' ]) ? 



' ) ? 



spageset i« c22>37,54>76,90,98:]? 
clear; 

m e iti r 

REPEAT 
DETAIL := false; 
clear; 

WRITE ('PRINTER COMMAND --> A)sched A 
WRITEC *)for detail G)uit'); 
REPEAT 

READ(PRINT.WHAT) ; 

IF PRINT-WHAT = '*' THEN DETAIL 
UNTIL ( PRINT-WHAT IN C ' A ' * ' 3 ' * ' B 
IF NOT ( PRINT-WHAT IN [ ' Q ' , ' g ' ] ) 

then begin 
writeln; .*>: 

WRITEC 'DO YOU WANT TO OUTPUT TO --> P)rinter S>cr©er 
REPEAT 

READ(CHl) 
UNTIL CHI IN C'P'f'p'f 'S'f's'3* 

if chi in c's' > '<>' 3 
then begin 

screen := true; 
rewritecpf console: ' > 

END 
ELSE BEGIN 

SCREEN J-- FALSE; 
REURITE(Pf 'PRINTER: ' ) 
END? 
IF DETAIL 

THEN CASE PRINT-WHAT OF 

'A'f'3' % DETAIL_PRINT(67fl07f 'SCHEDULE A') ; 
'B'f'b' : DETAIL.PRINT(108fll5f 'SCHEDULE B' ) J 
'Z'f'z' : DETAIL_PRINT(8f66f 'FORM 1040'); 
END 



ELSE CASE PRINT-WHAT OF 



'A', '3' : PRINT(67fl07f 'SCHEDULE A') ; 

'B'f'b' : PRINT(108fU5f 'SCHEDULE B' ) ; 

'Z'f'z' J PRINT(8f66f 'FORM 1040')? 

end; 



END-Cif>; 
CLOSE(P) ; 
UNTIL PRINT-WHAT 

ENDKprinter} 



IN C'Q' f 'g'D; 



Text continued from page 396: 

WRITE-ITEMS is called. This procedure scans the 
TLINEs for the existence of ITEMs and writes them to 
"FILENAME.ITEM" when found. 

READER reads the ".LINE" and ".ITEM" files into the 
array and linked lists, respectively. The array read is 
straightforward. When the ITEMs are read in, they must 
be linked to the proper list, which begins with the 
TLINE[LN]. Since each ITEM contains the number of the 
TLINE[LN] to which it belongs, the correct starting point 
can be found. The list is then traversed to the end and 
the ITEM inserted. Since these lists are short, the whole 
operation goes quickly. If a long list were involved, an 
array could be created to hold the pointer to the last 
ITEM in each list; that would allow direct insertion 
without traversing the list. 

400 February 1982 © BYTE Publications Inc 



Closing Comments 

I think you will find FIT a useful program and the basis 
for other useful programs. Its framework will permit you 
to add other tax forms with relative ease. If another 
federal form interests you, try adding it to FIT. It won't 
take long. 

You may also be able to adapt FIT to do your state 
taxes. I live in Delaware, which has a tax form similar to 
the federal form. I had no difficulty using FIT as the basis 
for developing a similar program for the state form. 

Without modification, FIT should frelp you adjust your 
federal withholding tax, compile thorough and conve- 
nient tax records, and examine the tax consequences of 
different investment strategies. I hope you find FIT 
helpful in all these ways. ■ 

Listings 11, 12, and 13 follow on 
pages 401-412 



Listing 11: The FIT segment procedure RW. This procedure reads and writes disk files of tax data. 

SEGMENT PROCEDURE RUCCH t CHAR ) f {reads or wi-M.es, Files of TIJNES and ITEMS > 
VAR 

FL f FILE OF TL.S? 

FI S FILE OF ITEMv 

FUNCTION LOOKUP(FNSSTRING) iROOLEAN? 
-C c h e c k s to see if file i •» on d i is k > 
VAR 

I OR JO. .15? 
BEGIN 
■C$1- > 

RESET(PfFN) ? 
I0RJ=I0RESULTf 
CLOSE (P) ? 
{$I + > 
IF (I0R=0) 

then lookup: -true 
else begin 

lookup:=false? 

IF (I0RO10) THEN URITELN ( ' IORESULT FDR FILE 'fFNf' IS 'fIOR)f 

ENDKelse} 
ENDKlookup} 

PROCEDURE READER? {reads files of TUNES and ITFM<>> 

CONST FN1 = ' ♦LINE' ? FN2= / .ITEM' J 

VAR ST J STRING? 

FN J FILENAME? 

PROCEDURE READ_TLINES(FN : FILENAME)? 
VAR 

I J TLINE-NUM? 
BEGIN 

IF NOT LOOKUP(FN) 
THEN BEGIN 

CLEAR? 

G0T0XY(12f20> ? 

URITELNC 'FILE 'fFNf' NOT FOUND')? 
U A T. T ? 

i;:XIT<READ...TLINES> 
END? 
RESET(FLfFN) ? 
TLINES := FL"? 
CL0SE(FL ) ? 

FOR I := 8 TO MAXLINE DO TLINESC 13 . 1PTR X == NIL? 
URITELNCFILE ' fFNf' READ ')? 
END? 

PROCEDURE READ_ITEMS(FN I FILENAME)? 
VAR 

CH : CHAR? 

PTfNEUPT J POINTER? 



Listing 11 continued on page 402 
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Listing 11 continued: 

BEGIN 

IF NOT LOOKUP(FN) 
THEN BEGIN 

CLEAR?GOTOXY< 10f :LO> ? 

WRITE* 'FILh SFNf' NOT FOUND ')? 

wait; 
exitcread-.items) 

END? 
RESET(FIfFN) v 

WRITEC 'READING FILE 'fFN)? 
WHILE NOT EDF(FI) DO 
BEGIN 

NEW(NEWPT) ? 

NEUPT" J= FI~i 

NEWPT" V .NPTR := NIL? 

IF (TLINESHNEWPT",TLNUM] ♦IPTR = NIL) 

THEN TLINESrNEUPT"\TI NUMIMPTR := NEUPT 
ELSE BEGIN 

PT :«- TLINESCNEWPT".TLK f UM3»JPTR» 

WHILE <PT"\NPIR O NIL) DO PT J = PT~.NPTRi 

PT~*NPTR :- NEUPT j 

end; 

GET(FI ) y 
WRITEC ' • ' ) ? 
ENDKWHILE> 
CLOSE(FI ) ? 
END? -CrG3d_ibGnis> 

BEGIN<reader> 

NAMERCFILE TO BE READ '>STf8)? 

FN != CONCAT(STfFiMi) ? 

REAEL.TLINE(FN) ? 

FN := C0NC;AT(ST»FN2) y 

READ-ITEMS(FN) ? 

WAIT? 
END?<re3der> 

PROCEDURE WRITER? {writes, file of TLINES and JTF.Ms> 
CONST FN1*' ♦LINE 7 ? FN2^ 7 .ITEM''? 

VAR ST I STRING? 

FN J FILENAME? 

PROCEDURE WRITE__TLINES(FN t FILENAME)? 
VAR CH J CHAR? 

LN I TLJNF„NUM? 
BEGIN 

IF LOOKUP (FN) 
THEN BEGIN 

CLEAR? 

G0T0XY(0f20) ? 

WRITELN( 'FILE ',FN*' ALREADY EXISTS ')? 

WRITEC 'DO YOU WANT TO REMOVE THE OLD FILE Y/NM? 

REPEAT 

READ(CH) 
UNTIL (CH IN C'Y' , 'y' , 'N' ? 'n'3)j 
IF ( CH IN C'N' , 'r.']) THEN EXI T ( WRITER ) ? 
END? 
REWRITE(FL> FN ) ? 
FL" S= TLINES? 
PUT(FL)? 
CLOSE(FL>LOCK) 
ENDi-twrite-t] ines> 
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Listing 11 continued: 

PROCEDURE URITE..ITEMS (FN J FILENAME)? 
VAR CH iCHAR* 

PT } POINTER f 

LN J TLINE^NUMf 
BEGIN 

REWRITE(FIfFN) i 
FOR LN := 8 TO MAXLINE DO 
IF NOT (LN IN CALCSET) 
THEN BEGIN 

IF ILINESCLNIMPTR <> NIL 
THEN BEGIN 

PT t^ TLINESCLND.IPTRi 
WHILE (PT <:> NIL) DC) 
BEGIN 

FI" := PT"> 

put<fj:> j 

pt :« pt"\nptr 

ENDKwhile> 
ENDKif> 
ENDf<if> 
CLOSE(FIfLOCK)f 
ENDKwrite_items> 

BEGINKwri. ter> 

NAMER( / FILE TO BE WRITTEN '>ST>8)> 
FN :« CONCATCSTfFNI ) ? 
URITE-TLINE(FN) J 

FN := C0NCAT(ST>FN2)> Listing 11 continued on page 404 



GARBAGE PROBLEM? 

Memory Loss • Errors • Crashes • Reboots 




Take out the garbage 



with 






SPIKE, SURGE AND 

NOISE SUPPRESSOR 



• Six protected receptacles 

• Load rating of 15 amps 

• Broad band RFI suppression 

• Maximum transient current 
of 6000 amps (8X20 us) 

$^Q95 PLUS $1.75 



only 



FOR SHIPPING 



PROTECTS COMPUTERS,TELEVISION, 
PERIPHERALS, VIDEO GAMES, VCR'S 
AND OTHER ELECTRONIC DEVICES. 
SUPPRESSES DAMAGING POWERLINE 
TRANSIENTS AND RF INTERFERENCE. 



BWJ TECHNOLOGY, INC. 



BOX 6214 ARLINGTON, TX 76011 



DEPT. B 



(817)277-2726 



CHECK, MONEY ORDER, VISA, MASTER CHARGE • TEXAS RESIDENTS ADD 5% 




HELP IS COMING 
FOR ALL PERSONAL 
COMPUTER OWNERS: 

Stop going broke buying software 
and hardware to find out it's not 
what you want! 

Enter your name and vital 
information into the: PERSONAL 
COMPUTER OWNERS 
DIRECTORY. Be aware of others in 
your area and nationally who have 
the same interest as you — AND — 
let them know who you are, so you 
can trade information. Find out 
what is worth buying before 
spending your $$$$. 

The directory will be listed by 
interest and cities. 

To have your information listed and 
place your order for the Directory, 
SEND $19.95 ppd (check or money 
order) plus the following 
information: 

Name, Address, Zip Code, 
Computer Type, Interests, will you 
help others, are you willing to trade 
information? Plus any other vital 
information. 

If you want your name entered, but 
do not wish to receive a directory, 
send only $1.00 and the above 
info. 

Consultants may obtain extra 
space. Send for information. 

MASS. residents add 5% sales tax. 

PERSONAL 
COMPUTER OWNERS, 
INC. 

P.O. BOX 426 

FEEDING HILLS, MASS. 01030 

(413) 789-1555 
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Listing 11 continued: 

WRITE-ITEMS(FN) * 
ENiK writer} 

BEGIN 

CASE CH OF 

'R' t READER? 

'w' j writer* 
eni; 

ENDKrw> 

Listing 12: The program TAXNAMES. Separate from FIT, this program creates the one-dimensional array TITLES and writes the ar- 
ray to the disk file LINEN AMS. FT AX. FIT uses the array TITLES to store the names of the lines on form 1040, Schedule A, and 
Schedule 8. 

•C$L TNAME.PRN.TEXT> 

PROGRAM TAXNAMES > -{prod ram to create file of names of U>x 1 i rie&> 

CONST 

MAXTL.INE ■•= 1 15» 
TYPE 

T=ARRAY n ♦ •MAXTLINED OF STRINGrSOlf 
VAR 

TITLES J T; 

TFILE : FILE OF TJ 

PROCEDURE WAIT? 
VAR 

ch : char; 

BEGIN 

G0T0XY(10>23) 5 

WRITE( 'ENTER <ESC> TO CONTINUE') J 
REPEAT 
READ(CH) 

until ch=chr(27) , 
end; 

procedure writefilef 

BEGIN 

REWRITE (TFILE? ' LINEN AMS ♦ FT AX ' ) ; 
TFILE" :* TITLES? 
PUT(TFILE) ; 
CLOSE(TFILE, LOCK) y 

end; 
procedure readfile? 

VAR 

i:ic .MAXTJ.INEi 
BEGIN 

RESET ( TFILE , ' LINEN AMS ♦ FT AX ' ) > 
TITLES t= TFILE^f 
FOR I := 1 TO MAXTLINE DO 
BEGIN 

WRITLI N(TITLESCi: ) ? 
IF (I MOD 16) = 
THEN BEGIN 

WAIT? 

write(chr( 1?) ) 5 
end; 
end; 
end; 
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Listing 12 continued: 

PROCEDURE INITIO 
BEGIN 

TITLESCi: 
TITLESC2D 
TITLESC3D 
TITLESC41 
TITLESC5D 
TITLESC61 

titlesc7d 
titlesc8d 
titles:?: 



TITLESCIOII 
TITLESCli: 
TITLESC12D 
TITLESC13D 
TITLESC14] 
TITLESC15D 
TITLESC16II 
TITLESC171 
TITLESC18D 
TITLESC19D 
TITLESC20D 
TITLESC21] 
TITLESC22D 
TITLESC23D 
TITLESC24II 
TITLESC25H 
TITLESC26D 
END? •<: i n i 1 1 > 



PROCE 

BEGI 

T 

T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
T 
END? -C 



DURE 

N 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

ITLES 

in it 2 



INIT2 

C27II 
C28] 
C29II 
C30D 
C31] 
C32D 
C33D 
C34II 
[35] 
C36] 
C37II 
C38] 
C39D 
C40] 
C41D 
C42D 
C43D 
C44D 
C45D 
C46D 
C47D 
C48] 
C49D 
> 



PROCEDURE INIT3J 

BEGIN 

TITLESC50H I- 
TITLESC51] t 
TITLESC52D : = 



'FILE NG STATUS 
'FILING STATUS 
'FILING STATUS 
'FILING STATUS 
'FILING STATUS 
'EXEMPTIONS 
'EXEMPTIONS 
'UAGESrSALARIESfETC 
'INTEREST INCOME 

'DIVIDENDS 

'INCOME TAX REFUNDS 

'ALIMONY RECEIVED 

'BUSINESS INCOME 

'CAPITAL GAIN 

'CAPITAL GAIN DIST 

'SUPPLEMENTAL GAINS 

'TAXABLE PENSIONS S ANNUIT IES 

' PE NS I ONS 9 RENTS r ROYS 9 PARTNER 

'FARM INCOME 

'UNEMPLOYMENT 

'OTHER INCOME 

'TOTAL INCOME 

'MOVING EXPENSE 

'EMP BUSINESS EXPENSE 

'PAYMENTS TO IRA 

'PAYMENTS TO KEOGH 



INTEREST PENALTY 
'ALIMONY PAID 
'DISABILITY INCOME 
'TOTAL ADJUSTMENTS 
'ADJUSTED GROSS INCOME 
'ADJUSTED GROSS INCOME 

DEDUCTIONS 
'32-33 

TAX 

'ADDITIONAL TAXES 
'TOTAL TAXES 

'POLITICAL CONTRIBUTIONS 
'CREDIT FOR ELDERLY 
'CHILD AND DEPENDENT 

INVESTMENT CREDIT 
'FOREIGN TAX CREDIT 
'WORK INCENTIVE 
'JOBS CREDIT 
'ENERGY CREDITS 
'TOTAL CREDITS (lines 38 to 4i>) 

BALANCE (line 37 - line A6) 
'SELF EMPLOYMENT TAX 

MINIMUM TAX 



'TAX FROM PRIOR YEAR I NV-HREPX T ' ? 
'FICA AND RRTA TAXES ' ? 

'TAX ON IRA ' f 

Listing 12 continued on page 406 



more ... 

SPECTACULAR 
OFFERS 



BASF 



MAXELL 



m 



WABASH 



OPUS 



We stock the complete line of BASF diskettes, 
reel-to-reel tapes, mag cards, disk packs and 
cartridges. We also carry MAXELL, OPUS and 
WABASH products. All are 100% certified and 
fully guaranteed. 

Box of 10 diskettes: SVa" 8" 



OPUSss/sd $20 $21 

BASFss/sd 23 24 

WABASH ss/sd 23 24 

MAXELL . TOO LOW TO QUOTE. CALL 
5 1 /4"-10 sector-now available 

Sectoring must be specified, 



5V4 " or 8" Vinyl Storage Pages 10/S5 



LIBRARY CASES 

8" Kas-sette/10 $2.99 

51/4" Mini Kas-sette/10 . . $2.49 




HARDHOLE DISK PROTECTORS 
Reinforcing rings of tough mylar 
protect disk hole edge from 
damage. 

51/4" 

Applicators $3 

Hardhole Rings (50) $6 



DISK DRIVE HEAD 
CLEANING KITS 

Prevent head crashes and 
ensure error-free operation. 

5V4 "or 8" $19.50 



SFD C-10 CASSETTES 10/$7 

(All cassettes include box ana labels.) 

Get 8 cassettes, C-10 
Sonic, and Cassette/8 
Library-Album, as illustrated, 
for only $8 




%T4 



SNAP-IT POWER CENTER 

Turns 1 outlet into 6. Wall 
mount or portable. Circuit 
breaker, lighted switch and 
UL approved. 

4"x3"x2" 77 $19.95 



^C 



We also offer printer ribbons, printwheels, 
type elements, equipment covers, power con- 
soles, paper supplies, storage and filing equip- 
ment, furniture and many other accessories 
for word and data processing systems. Write 
for our free catalog. 



VISA • MASTERCHARGE • MONEY 

ORDERS • CERTIFIED CHECK • FOR 

PERSONAL CHECKS ALLOW TWO WEEKS 

• C.O.D. REQUIRES A 10% DEPOSIT • CAL 

RES. ADD 6% SALES TAX • MIN $2 

SHIPPING & HANDLING • MINIMUM 

ORDER $10 • SATISFACTION GUARANTEED 

OR FULL REFUND 



PRODUCTS 

8868 CLAIREMONT MESA BLVD. 
SAN DIEGO.CALIFORNIA 92123 

Toll Free 800-854-1555 Order Only 

For Information or California Orders 

(714) 268-3537 
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Make Your Dreams 
Come True With 
Computer Shopper 

Now you can expand your system or 
get a new one at prices you had never 
dreamed possible by taking advantage 
of the thousands of bargains each 
month in COMPUTER SHOPPER. 

COMPUTER SHOPPER is THE 
publication for buying, selling and 
trading new and used micro and mini- 
computer equipment, accessories and 
software. 

• Buy, Sell or Trade 

• Over 60 Big (11" x 14") pages 

• Over 20,000 readers nationwide 

• Classified ad only 12c a word 

• Hundreds of ads from individuals 

• Money back guarantee 

New subscribers are entitled to a FREE 
50 word classified ad to use for soft- 
ware or used equipment plus a FREE 
ISSUEaW for" the low subscription price 
of ONLY $10.00. 

SAVE OVER 50% OFF the single copy 
price of $1.50, Add it up: 

12 issues @ $1.50 $18.00 

One free issue $1 .50 

Free 50 word classified ad$5.00 



TOTAL VALUE $24.50 

NOW ONLY $10.00. You save $14.50. 
MMSterCMrd or VISA subscription orders only 
CmII TOLL FREE 1-800-327-9920 



3 P.O. Box F 135 • Titusviile, FL 32780 
305-269-3211 

Yes. I want to save money with Computer 
Shopper. If I'm not 100% satisfied with my 
first issue my money will be refunded in full 
and I get to keep the first issue FREE. 
1 yr. (3rd class) $10.00 
I am a new subscriber - send me a 
certificate for a free classified ad. 



ZIP 
UfTER EXPIRES 4/30/8? 



Listing 12 continued: 



TITL 
TITL 
TITL 
TITL 
TITL 
TITL 
TITL 
TITL 
TITL 
TITL 
TITL 
TITL 
TITL 
TITL 
ENDKini 



ESC53H 
ESC54D 
ESIISSH 
ESC56] 
ESC57D 
ESC58D 
ESC59D 
ESC60: 
ESC61: 
ESC62D 
ESC63: 
ESC64D 
ESC65D 
ESC66: 
b3> 



PROCEDURE INIT4J 
BEGIN 

TITLESC67D ! = 

TITLESC68D : 

TITLESC69D J 

TITLESC70D : 

TITLESC71D : 

TITLESC72D : 

TITLESC73D J 

TITLESC74: : 

TITLESC75D J 

TITLESC76: J 

TITLESC77D I 

TITLESC78: t 

TITLESC79: *♦ 

TITLESC80: ♦♦ 

TITLESC81"J : 

TITLESC82D J 

TITLESC83D : 

TITLESC84D : 

TITLESC85: *♦ 

TITLESC86D t 

END? 



' ADVANCE EIC PAYMTS RECEIVED 

BALANCE (lines 47 to 53) 
'TOTAL FICA WITHHELD 

1980 ESTIMATED TAX PAYMENTS 
'EARNED INCOME CREDIT 

AMOUNT PAID WITH FORM 4*68 
'EXCESS FICA AND RRTA TAX PAID 
'CREDIT FOR FED TAX ON SP FUEL 
'REGULATED INVESTMENT CO CREDX 

TOTAL (line 55 to 61) 
'OVERPAID 

'TO BE REFUNDED TO YOU 
'APPLIED TO EST 1981 TAX 

BALANCE DUE 



'50 % OF MEDICAL INS PREMS 
'MEDICINE AND DRUGS 
'1% OF LINE 31 FORM 1040 
'SUB TOTAL line 3-line 2 
'BALANCE OF INS PREMS 
'OTHER MEDICAL AND DENTAL 
'TOTAL (lines 4 to 6) 
'IX OF LINE 31 FORM 1040 
'LINE 7 - LINE 8 
'TOTAL MED & DENTAL 
'STATE & LOCAL INCOME TAX 
'REAL ESTATE TAXES 
'GENERAL SALES TAXES 
'PERSONAL PROPERTY TAXES 
'OTHER TAXES 

'TOTAL TAXES lines 11 to 15 
'HOME MORTGAGE INTEREST 
'CREDIT & CHARGE CARDS 
'OTHER INTEREST 
'TOTAL INT (line-> 17 to 19) 



PROCEDURE 
BEGIN 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 
TITLES 

END? 



INIT5? 
C87D r 

ess: : 
C89: : = 
c9o: : 

[91] t- 

L921 : 

C93II J 

C94D : 

C95D \>. 

[96: : 
[97: : 

[98: : 

[99: : 

ciooi 

cioi: 

[1021 

[103: 
[104: 

[105D 
[1061 



T' 



'CASH 

'0THE 

'CARR 

'T0TA 

'LOSS 

'INSU 

'LINE 

'$100 

'TOTA 

'UN 10 

'OTHE 

'TOTA 

'TOTA 

■ 'TOT 

' 'TOT 

= 'TOT 

• 'TOT 

« 'TOT 

'SUM 

= 'AD J 



CONTRIBUTIONS 
R CASH CONTRIBUTIONS 
YOVER 
L CONTRIBUTIONS 

BEFORE INSURANCE 
RANCE REIMBURSEMENT 

25 - LINE 26 

OR LINE 27 



L 

N 

R 

L 

L 

AL 

AL 

AL 

AL 

AL 



OR THEFT 



CASUALTY 
DUES 

MISC DEDUCTIONS 
MISCELLANEOUS 
MEDICAL I DENTAL 
TAXES 
INTEREST 
CONTRIBUTIONS 
CASUALTY OR THEFT 
MISCELLANEOUS 
(lines 33 to 38) 
USTMENT 
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PROCEDURE 
BEGIN 



INIT6? 



TITLESC107D 
TITLESC108D 
TITLESC109D 
TITLESCllO: 
TITLESC111D 
TITLESC112D 
TITLESC113D 
TITLESC114D 
TITLESC115D 



'LINE 39 - LINE 40 
'INTEREST INCOME 
'TOTAL INTEREST INCOME 

'DIVIDEND INCOME 
'TOTAL DIVIDEND INCOME 
'CAPITAL GAIN DISTRIBUTION 
'NONTAXABLE DISTRIBUTIONS 
'TOTAL (lines 5 & 6) 
'DIVIDENDS BEFORE EXCLUSIONS 



END? 



BEGIN 
INIT1* 
INIT2S 
I N I T 3 f 
INIT4J 
INITSf 
INIT6f 
URITEFILEf 

wait; 

READFILEf 
END* 



Stop 

excusing 

your 

life 
away. 

Everyone has an excuse for not 
seeing their doctor about colorectal 
cancer. However, 52,000 people die 
of colorectal cancer every year. Two 
out of three of these people might 
be saved by early detection and 
treatment. 

What's your excuse? Today you 
have a new, simple, practical way of 
providing your doctor with a stool 
specimen on which he can perform 
the guaiac test. This can detect signs 
of possible colorectal cancer in its 
early stages before symptoms 
appear. Ask your doctor about a 
guaiac test, and stop excusing your 
life away. 



i American Cancer Society j 



WHY SHOULD YOU PAY 
FOR THEIR AD SPACE ? ? 

You'll see many large mail order ads, all 

with the lowest price. We think that's 

funny because we know what those 

large ads cost and who has to pay for 

them - YOU! At Futra Company, we try 

to provide our customers with true 

value. True value to the customer is not 

in larger ads but in better service. Futra 

has sold through mail order for the past 

four years. Our reputation for fast 

delivery and courteous service has 

flourished. Most of our sales are repeat customers or referrals. We're proud of 

that. So, why pay for their ad space? Look over the list of product lines we 

carry and call us when you need a quote on a specific product. Stop paying for 

ad space and consider true value. 

FUTRA "Star Values" 

Microsoft Z-80 Softcard $269.00 

Microsoft 16K Ramcard . . . Limited stock 129.00 

Videx Videoterm 249.00 

Epson MX-100 & MX-80/ft CALL 

Zenith 12" Green Monitor 125.00 




Novation Apple-Cat Modem 319.00 

SOFTWARE: 

Wordstar 3.0 (Apple) 229.00 

Peachtree/40 (Apple) 195.00 

Peachtree/5 (8" CP/M) 350.00 



NEC SCALL 

Xerox 820 SCALL 

Vector Graphics CALL 

Altos 8000 series CALL 

SUPPLIES: 
Scotch Diskettes 

744-0, 10, 16 RH 5" S27.00 

745-0 RH DS/DD 5" 39.00 

741-0 RH SS/DD 8" 37.00 

743-0 RH DS/DD 8" 44.00 



ADDS 
ALIOS 
ahadex 



0YSAM 

EPSON 

HAYES 

HA2ELTIME 

HEWLETT PACKARD 

HOWARDSQFT 

K0NAN 

M 4 R 



MICRDCOM 
MICRQMAT10N 
MICROSOFT 
MITSUBISHI (VCR) 



PERSONAL SOFTWARE 

HCA ] IrTitl 

SANYO 
SCOTCH 
SHARP 

SOFTWARE PUBLISING 
SONY (VCR I 
PROFEEL) 
50HCIM 
SSM 
STONEWARE 



STRUCTURED SYSTEMS 

SUPPLIES 

SYSTEM PLUS 



CI ITPA (213) 328-8951 - (800) 421-5006 
1 U 1 I\Ti TWX 9-10-349-6211 



Mail Order to: P.O. Box 4380, 

Torrance, CA 90510-4380 

Retail: 20695 S. Western Ave., 
Suite 124, Torrance, CA 90501 



COMPANY 



AGENFTRA TRNC 



TERMS. Shipping add 3% tor product shipped wiihin continental USA via UPS surface (mi 

SG 00) II the order is placed prepaid with U.S. lunds in the iorm ol check or money order, a Total 

Charge ol 56.00 lor snipping is all you pay within the continental USA via UPS surface. Allow !• 



Circle 136 on inquiry card. 
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Listing 13: The program TAXTABLE. Like TAXNAMES, this program is separate from FIT. TAXTABLE creates the array TAXRA Y 
and writes the array to the disk file FACTORS. FT AX. TAXRAY ic a three-dimensional array that holds the four factors needed to 
calculate a tax: the lower limit of a bracket, the upper limit, the minimum tax for the bracket, and the tax rate. 



<.%L TTABLE»PRN.TEXT> 
PROGRAM TAXTABLE; 
TYPE 



■(creates a file of tntl f <m:Uu <:• for u** by FIT> 



TFACTfJRS= ( LOUER f UPPER f HASH! f PER ) '? 

FACTORRAY-ARRAY C I ♦ . 1 6 f TFACTORS] OF INTEGERC9] ? 
T=ARRAY CI ♦ ♦ 43 OF FACTORRAYr 



VAR 



TY J TI 
TFILE 



FILE OF TS 



PROCEDURE URITEFTLE5) 
BEGIN 

REWRITE < TFILE f ' FACTORS ♦ FT AX ' ) * 
TFILE" J« TYf 
PUT(TFILE) f 
CLOSE(TFILEfLOCK) f 
END* 



PROCEDURE INITIAf 






■[schedule X single 


tax payers lower brackwl 


]iifiii> 


BEGIN 






TYC1 p IfLOUERI 


t- 230000f 




TY[1f2fL0UER] 


?=*■ 340000 f 




TYC1f3fL0UER] 


t= 440000f 




TYC1f4f LOUER] 


! = 650000J 




tyci»5fLouer: 


J = 850000F 




TYC1f6fL0UER] 


t= 1080000? 




TYC1f7fL0UER] 


J= 1290000? 




TYC1f8fL0UER'J 


t~- 1500000? 




TYC1f9fL0UER] 


S- 1820000? 




TYCIfIOfLOUER] 


:= 2350000? 




TYCIfUfLOUER] 


:* 2880000 f 




TYC1f12fL0WER] 


:* 3410000? 




TYE1f13fL0UER] 


:= 4150000? 




TYC1f14fL0UER] 


:= 5530000? 




TYEIfISfLOUER] 


:= bi8oooof 




TYCIfIAfLOUER] 


:•= 1083000? 




ENDf 






PROCEDURE INITIBf 






{schedule X single 


tax payers upper b r 3 c k (•: 1 


] j m i 1 > 


BEGIN 






TYCli iiUPPER3 


{« 340000f 




TYC1f2fUPPER] 


:= 440000* 




TY[1f3fUPPER] 


1= 650000? 




TYC1f4fUPPER3 


:= 850000? 




TYCIfSfUPPER] 


:= iosoooo? 




TYC1f6fUPPER] 


?= 1290000? 




TYC1f7fUPPER] 


:= 1500000? 




TYCIfSfUPPER'J 


J = 1820000? 


■ 


TYC1f9fUPPER] 


:- 2350000? 




TYCIfIOfUPPER] 


:= 2880000? 




TYCIfIIfUPPER] 


f= 3410000? 




TYC1f12fUPPER] 


t* 4150000? 




tycif13fUppe:r] 


}= 5530000? 




TYC1f14fUPPER] 


J* 8180000? 
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Listing 13 continued: 






TYClf 15* UPPER3 




; i0B3oodo;^ 


TYCl* 16»UPPERD 




,. 999999999 ^ 


end; 




;: *t. X 


PROCEDURE INITlCy 






{schedule X single 


tax 


payers Sase 


BEGIN 




' J 


TYC.1 f lfBASE 1 


♦ — 


oo; 


TYClf2fBASE 1 


♦ _ 

♦ — 


15400* 


TYClf3fBASE II 


♦ _ 

♦ — 


31400; 


TYClf4fBASE II 


♦ — 


62900v 


TYClfSfBASE ] 


♦ — 

♦ — 


107200; 


TYClf6fBASE 1 


♦ — 


155500; 


TYCl.f7fBASE 1 


♦ _ 
♦ — 


205900; 


TYClf8fBASE 1 


♦ _, 


260500, . 


TYClf9fBASE 1 




356500; 


TYC1,10>BASE ] 


* 


= 536 700? 


TYClfllfBASE 3 


♦ 
♦ • 


= 743400; 


TYClfl2fBASE 1 


♦ 


= 976600? 


TYC1,13>BASE ] 


♦ 


= 1339200? 


TYC1,14>BASE 1 




= 2098200; 


TYC1,15>BASE 3 




= 3767700; 


TYC1,16>BASE 3 


♦ 


= 5569 700; 


end; 




'< } - 



%ax> 



PROCEDURE INITIDf 
{schedule X single i< 
t & x r 3 t e > 



payers 



BEGIN 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 
TYC1 

end; 



flfP 
f2fP 

,3rP 
? 4fP 
»5 ? P 
>6>P 
f7f? 
f8rP 
f ? f P 
rlOr 

>u> 

f 12f 
, 13? 
»14f 
>15> 
f 16f 



ER3 J 
ER3 ; 
ER3 I 
ER3* ; 
EF:3 J 
ER3 ! 
ER\3 { 
ER3 : 
ER3 ! 
PER3 
PER3 
PER 3 
PER3 
PER] 
PER3 
PER3 



14; 

16; 

is; 

19; 

2i ; 

24; 

26; 

30 ; 

34; 

= 39; 

= 44; 

•• 49; 

= 53; 

= 63 ? 

- 6B; 

= 70* 



PROCEDURE 
■Cschedule 
b r s c k e t 1 
BEGIN 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYC2f 
TYL"2> 
TYC2f 
TYC2> 
TYC2, 
TYC2f 
TYC2f 
TYC2f 
TYC2f 



INIT2AJ 
Y married 
i in :i t > 

If lower: 

2;L0WER3 
3fL0WER3 

4f lower: 
5f lower: 

6fL0WER3 

7 f lower: 
8fLower: 

9fL0WER: 
lOfLOWER: 
llfL0WER3 
12fL0WER: 

i3f lower: 

14fL0WER: 



tax payers lower 



340000;* 


550000; 


760000; 


119000? 


160000; 


2020000; 


2460000? 


2990000; 



:= 3520000; 

J- 4580000 ; 

:= 6000000; 
:= 856oooo; 
:= 10940000; 

J= 16240000? 

Listing 13 continued on page 410 



Buy with Confidence 

from the best 

GREAT PRICES, GREAT SERVICE. GUARANTEED 
I, PRINTERS, TERMINALS A e/30 




S»fiA«V Xerox 

^^ Zenith 



COMPUTERS: 


VIDEO TERMINALS 


Altos 


& MONITORS: 


Apple 


ADDS 


Atari 


Amdek ; 'Zi**~?*~\ 


Commodore 


Ampex "T3uS* 
Apple ^^mW- 


Hewlett-Packard 


B.M.C. 


BMC Xi^^^ 5 ^ 


Intertec/Superbrain 


Hazeltine X&- 


NEC 


I.B.M. 


Northstar 


Lear-Siegler 


Onyx 


N.E.C. 


Point Four 


Sanyo 


Sharp 


Soroc 


Televideo 


Televideo ^^^^^M 


Vector 


Zenith ^^^^M : 



THERMAL 

Apple 
Trendcom 
DOT MATRIX 

Anacom 
Anadex 



Epson 

I.D.S. /Paper Tiger 

Microline/Okidata 

M.P.I. 

Novell 

Texas Instruments 

LETTER QUALITY 

Diablo/Xerox 





80 COLUMN 
VIDEO CARDS 

Double Vision 

Smart-Term 

Videx 

LOWER CASE 

ADAPTERS 

Dan Paymar 

INTERFACE CARDS 

Apple 

California Computer 

Mountain Computer 

Microsoft 

S.S.M. Products 

Thunderclock 



CP/M 

Fortran 

Pascal 

Vanguard AP/L 
OTHER PRODUCTS 
Bar Code Readers 
Card Readers 
Game Controls 
Graphics Tablet 
Music System 
Numeric Keypads 
Programming Aids 
Type-and-Talk 
Video Digitizers 
Voice Entry 



LANGUAGES 

Basic Compiler 
CIS. Cobol 



vec^ c oo\e< 
-r^e toe c*°° S an " S 

NEW ^ 




MONITORS 

BMC A NEC Green Screen 
NOW IN STOCK 
EDUCATORS 

We have the CORVUS 
systems to hook up several 
Apple computers at once' 

NEC & DIABLO PRINTERS 

Anadex, Paper 
. CALL 



MX 100 & 
MX80F/T 



The new 136 
column Epson 
printer with graphics and the 
Friction/tractor MX 80 are in 
stock WEHAVETHE GRAPHIC 
PACKAGE FOR MX 80 call. 
SILENTYPE PRINTER 
ONLY $284.00 




SOFTWARE 



.mazing Mountain Hardware 
CPS Multl-tunctlon card 

ALL IN ONE: 
ParBllet/Serlal/Ciock/Calen 



ViSicalc 33 S159/Reg Sl99 

BPIGL/INV/AR/eiC 299/Reg 399 PLOTTERS 

Tax Prepaier by HowardsoM . 79/Reg 99 Bausch&Lomb plotters 

Real Estate Anaiyzer. Howardsolt 125/Reg 150 tor your computer by 

Creative Financing. Howardsolt 125/Reg 150 Houston Instruments. 

ASCII Express II by SDS 55 Reg 65 CALL 1 
Z-TERM (CPM) (l6sectorl . .. 85/ _ 
TRS 80 & ATARI SOFTWARE TOO 




Visit our retail store 
Net Profit Computers 

521 W Chapman Ave 
Anaheim. Cal 92802 
714 750-7318 



20% OFF ALL SOFTWARE 



Mall orders ONLY: 

NET PROFIT COMPUTERS 

2908 Oregon Court, Bid Gl 
Torrance. Ca 90503 ^ZT 

1(800)421-1520 2S 

in Cal 213 320-4772 Q£} 



Circle 248 on inquiry card. 
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$ SAVE $ 




CALL MBC. . J203) 342 


2747 


COMPUTERS 




NORTH STAR 




HRZ-1Q-64K-HD5 Save over $1600.00!! 


ADVANTAGE 64K-QD 


$3550 


HRZ-2D-64K-ASM 


SCall 


HRZ-64K-QD-ASM 


SCall 


HEWLETT-PACKARD 




! HP-85 


$2795 


HP-83 


SCall 


, HP Calculators In Stock 15% 


OFFi ! ! 


ATARI 




800 16K 


$ 759 


'400 16K 


$ 345 


ZENITH 




z-89 GA 


$2068 


Z-89 All-In-One-Computer 


$2275 


COMMODORE 




\ CBM,PET 32K COMPUTER 




j LIMITED TIME & QUANITY 


$ 975 


, 8032 Large 80 Col. Screen 


SCall 


] 8050 Dual Disk Drive 1 Meg 


SCall 


4032 B or N 40 Col. Screen 


SCall 


, 4040 Dual Disk Drive 360K 


SCall 


Vic-20 Color Computer 


$ 275 


INTERTEC SUPERBRAIN 




64K-DD 


$2775 


64K-QD 


$3180 


ALTOS SYSTEMS 




j ACS 8000-2 1 Meg FD 


$3150 


' ACS 8000-2D 2 Meg 


$4390 


ACS 8000-10 4 User 


$6795 


ONYX C8002 


$14900 


I Verbatim Disketts 




! 525-01,10 (box of 10) 


24.50 


550-01,10 (box of 10) 


37.50 


' PRINTERS 




DIABLO 630 


SCALL 


NEC SPINWRITER 7730/7710 


SCALL 


NEC 7720 KSR 


$2890 


NEC 3510/3530 (35 CPS) 


$1950 


C.ITOH 


$1499 


OLYMPIA ES-100 Typewriter/Inter 


$1250 


IDS Paper Tiger 445G 


SCALL 


460G 


SCALL 


560G 


$1150 


ANADEX 9500/9501 


$1290 


CENTRONICS 730-1 


$ 550 


| 737-1 


$ 699 


EPSON-MX80 W/Friction Opt. 


SCALL 


\ MX-70 


$ 395 


MX-100 


SCALL 


OKIDATA MICROLINE 80 


$ 375 


82 


$ 495 


83 


$ 750 


TERMINALS 




TELEVIDEO 920C 


$ 850 


, 950 


$1050 


INTERTUBE Ill/Emulator 


$ 725 


ZENITH Z-19 


$ 820 


ZENITH 12" Green Monitor 


$ 139 


LEEDEX/AMDEK 100 Green Monitor 


$ 165 


Above items may be ordered by mail or 


phone. Visa & Master Charge accepted. 


Factory Sealed, Manufacturers Warranty 


i Prices Subject To Change 


— 


(203)342-2747 


Multi-Business 




Computer Systems 


Inc. 


28 MARLBOROUGH STREET 




PORTLAND, CONN. 06480 




TWX/TELEX 710-428-6345 





Listing 13 continued: 

TYL"?f ISfLOUER: J« 21540000; 

TYL"2f 16 f L0UERII :» 99999999J 

END? 



PROCEDURE INIT2B? 






BEGIN 






TYL"2f It UPPER] 




' 550000; 


TYL"2f2fUPPER: 




= 760000; 


TYL"2f3fUPPER: 




: 119000; 


TYG2f 4 f UPPER] 




= 160000? 


TYC2f5fUPPER: 




s 2020000; 


TYC2f6fUPPER: 




= 2460000; 


TYC2f7fUPPER: 




: 2990000? 


TYC2f8fUPPER: 




= 3520000 .0 


TYC2f9fUPPER: 




- 4580000; 


ty:2f10fUpper: 




I- 60000005 


ty:2fHfUpper: 




= 8560000; 


TYC2f12fUPPER: 




}- 10940000? 


TYC2f13fUPPER: 




= 16240000; 


TYC2f14fUPPER: 




?= 21540000? 


TYC2f15fUPPFR: 




= 999999999? 


TYC2f16fUPPER: 




?= 999999999? 


end? 






PROCEDURE INIT2C? 






BEGIN 






TYC2f1fBASE 3 


X- 


•■ 00; 


TYL"2f2fBASE : 




= 29400? 


TYL"2f3fBASE : 




= 63000; 


TYC2f4,BASE : 




= 14040? 


TYL"2f5>BASE : 




= 226500? 


TYL"2f6fBASE : 




= 327300; 


ty:?f7fBase : 




= 450500; 


TYL"2f8fBASE : 




■-■ 620100? 


TYL"2f9fBASE : 




- 816200? 


ty:2f10fBase : 




:= 1272000? 


ty:2fHfBase : 




»= 1967800? 


TYL"2f12fBASE : 




1= 3350200? 


TYL"2f13fBASE : 




= 4754400? 


TYC2f14fBASE : 




1= 8146400? 


TYC2f15fBASE : 




= 11750400? 


TYL"2f16fBASE : 




1= 11750400? 


END? 






PROCEDURE INIT2D? 






BEGIN 






tyc2f1fPEr: j= 


14 


! 


tyc2f2fPer: :~ 


16 


f 


tyc2f3fPer: := 


18J 




TYlI2f4rPER.l :• = 


21 


f 


tyc2f5fPEr: := 


24; 




TYC2f6fPer: ;*■ 


2 8 


' 


TYC2»7i PERD :« 


32; 




tyc2f8fPE:r: :- 


37 


' 


tyc2f9fPEr: := 


43, 




TYC2»l0fPER3 := 


= 4< 


?> 


TYc2.11 ,per:i : = 


- 5* 


)? 


tyc2f12fPer: :■ 


-■ 5?! 


ty:2f13fPer:j :* 


- 6* 


\i 


tyc2f14fPEr: j? 


= 68 y 


tyc2f15fPEr: : ■■■■ 


' 7C 


)', 


TYC2f16fPER] J: 


= 7( 


J V 


END? 
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Listing 13 continued: 

PROCEDURE INIT3A? 

{schedule YS married tax payers 

lower b r <s c k e 1 I j in i t > 



f i 1 i n 3 s & r- 3 v a t e 1 y 



BEGIN 




TYC3f lfLOUER] 


=: 170000? 


tyc3f2fLouer: : 


= 275000? 


TYC3f3fL0WER] : 


= 380000? 


TYC3f4fL0UER] 


= 595000? 


TYC3f5fL0UER] 


= 300000? 


TYC3f6fL0UERD 


* 1010000? 


TYC3f7fL0UER] 


= 1 230000 f 


TYC3f8fL0UER] : 


= 1495000? 


tyc3f9fLouer: : 


= 1760000? 


tyc3f10fLouer: 


t= 2290000? 


TYC3»11fL0UER] 


!= 3000000? 


TYC3f12fL0UER] 


t- 4230000? 


TYC3f13fL0UER] 


t= 5470000? 


TYC3f14fL0UERD 


t= 8120000? 


TYC3f15fL0UER] 


:= 10770000? 


TYC3f16fL0UER] 


:= 99999999? 


END? 




PROCEDURE INIT3B? 




BEGIN 




TYT3f 1, UPPER] J 


= 275000? 


TYC3f2fUPPER] 


= 380000? 


tyc3f3fIipper: : 


= 595000? 


TYC3f4fUPPER: 


= 800000? 


TYC3f5fUPPER3 I 


= 1010000? 


tyc3f6fUpper: ; 


= 1230000? 


TYC3f7fUPPER: J 


= 1495000? 


TYC3f8fUPPER:I 


= 1760000? 


TYC3f9fUPPERD : 


= 2290000? 


TYC3f10fUPPER3 


:= 30000005 


tyc3fHi upper: 


J= 4280000? 


TYC3f12fUPPER] 


:= 5470000? 


TYC3f13fUPPERD 


:= 8120000? 


TYC3f14fUPPERD 


:= 1077000? 


TYC3f15fUPPER] 


;= 99999999? 


TYC3f16fUPPERD 


J- 999999995 


ENDf 




PROCEDURE INIT3C? 




BEGIN 




TYC3f1fBASE 1 


- 0? 


TYC3f2fBASE : : 


= 14700? 


TYC3f3fBASE : : 


= 31500? 


TYC3f4fBASE : : 


= 70200? 


TYL3f5fBASE ] 


= 113250? 


TYC3f6fBASE ] : 


= 163650? 


TYC3f7fBASE : : 


= 225250? 


TYC3f8fBASE : : 


= 310050? 


TYC3f9fBASE ] 


~ 4081.00? 


TYC3f10fBASE 1 


J- 636000? 


TYC3f11fBASE ] 


t= 983900? 


TYC3f12fBASE 1 


:= 1675100? 


TYC3f13fBASE "J 


t= 2377200? 


TYC3f14fBASE ] 


5= 4073200? 


TYC3f15fBASE ] 


t= 5875200? 


TYC3f16fBASE ] 


:= 5375200? 


ENDf 





Listing 13 continued on page 412 




MORE DISCOUNTS ON PAGES 443 AND 109 

H commodore 

CBM 

Business' 
Computer 



^ CALL FOR 
BEST PRICE 




PET f3 

Personal , x* 33 ^^ 

Computer [ 

CALL FOR 

BEST PRICE 

16K, 32K & 48K AVAILABLE 




WE CARRY 1000'S 
OF HARDWARE AND 

SOFTWARE ITEMS! 
CALL OR WRITE 
FOR A LIST 



VIC'20 




Personal Computer 



Color • Graphics* Sound 



More Discounts on.... 

•'tipple computer 
" Authorized Dealer 

EPSON SEC 

ATARI 

CALL US FIRST! 




ORDER TOLL-FREE 

800-854-6654 

IN CALIFORNIA AND OUTSIDE 
CONTINENTAL US 

(714) 698-8088 



Mail Order 



Send Orders To: 

(^OOgQODOOQO 3 
G®DuQ|pDai?®ii , § 

8314 Parkway Drive 
La Mesa, Calif. 92041 

PLEASE READ ORDERING INFORMATION 
ON PAGES 443 AND 109 
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Listing 13 continued: 



PROCEDURE 
BEGIN 
TYC3, 1 
TYC3f2 
TYC3f3 
TYC3f4 
TYC3>5 
TYC3f6 
TYC3f7 
TYC3f8 
TYC3f9 
TYC3, 1 
TYC3,1 
TYC3f1 
TYC3f1 
TYC3, 1 
TYC3f1 
TYC3fl 
END? 



INIT3D? 

fPERJ l'> 
fPER: : 

fPEr: : 
.per: : 
•per: : 
fPERd : 
fPER] : 
fPEr: t 
fPer: : 
Of per: 
IfPer: 

2 f PER J 

3fPEr: 
4fPer: 
SfPEr: 
6fPer: 



14? 

16? 

18? 

21? 

24? 

28? 

32? 

37 f 

43? 
= 49 v 
= 54i 
- 5?? 
= 64? 
■- 68? 
= 70? 
== 70 J 



PROCEDURE INIT4A? 

-Cschedule Z head of household 

lower b r 3 c- k e i ] i m i 1 > 



BEGIN 




TYC4f1fL0UER: 


^ 230000? 


TYC4f2fL0UER: 


t= 440000? 


TYC4f3fL0UER: 


1= 650000? 


TYC4f4fL0UER: 


! = 870000? 


TYC4.5fL0UER: i 


= 1180000? 


TYC4f6fL0UER: 


:= 1500000? 


TYC4f7fL0UER: 


(= 1820000? 


TYC4f8fL0UER: 


t= 2350000? 


TYC4f9fL0UER: 


>~ 28B0000? 


TYC4f10fL0UER: 


:= 3410000? 


TYC4f11fL0UER: 


:= 4470000? 


TYC4f12fL0WER: 


:= 6060000? 


TYC4f13fL0UER: 


{= 8180000? 


TYC4f14fL0UER: 


Jss 10800000? 


TYC4f15fL0WER: 


J= 16130000? 


TYC4f16fL0UER: 


J- 99999999? 


END? 




PROCEDURE INIT4R? 




BEGIN 




tyc4f1fUpper: j 


= 440000? 


TYC4f2fUPPER: 


> = 650000? 


tyc4f3fUpper: : 


= 870000? 


TYC4f4fUPPER: 


>« 1180000? 


TYC4f5fUPPER: J 


= 150.0000? 


TYC4f6fUPPER: 


J= 1820000v 


TYC4f7fUPPER: J 


= 2350000? 


TYC4f8fUPPER: 


t- 2880000? 


TYC4f9fUPPER: J 


= 3410000? 



TYC4f10fUPPER] 




:= 4470000? 


tyc4fUfUPper: 




:* 6060000? 


TYC4f12fUPPER] 




J= 8180000? 


TYC4f13fUPPER: 




:= 10830000? 


TYC4f14fUPPER] 




J- 16130000? 


TYC4f15fUPPER] 




t= 99999999? 


TYC4f16fUPPER] 




:= 99999999? 


END? 






PROCEDURE INIT4C? 






BEGIN 






TYC4f1fBASE : 




- 00? 


TYC4f2fBASE : 




1= 29400P 


TYC4,3fBASE : 




= 63000? 


TYC4f4fBASE : 




5= 1026005 


TYC4f5fBASE : 




= 170800? 


TYC4f6fBASE : 




?= 247600? 


TYC4f7fBASE : 




= 330800? 


TYC4f8fBASE 1 




J= 495100? 


TYC4f9fBASE : 




= 685900? 


TYC4f10fBASE d 


♦♦* 908500? 


TYC4f11fBASE : 


1 


t= 1396100? 


TYC4f12fBASE : 


] 


:= 2254700? 


TYC4f13fBASE I 


1 


t= 3505500? 


TYC4f14fBASE : 


] 


:- 5175000? 


TYC4f15fBASE I 


1 


:= 8779000? 


TYC4f16fBASE 


] 


♦ = 9999999; 


END? 






PROCEDURE INIT4D? 






BEGIN 






tyc4f1fPer: := 


= 14? 


tyc4f2fPEr: := 


= 16? 


tyc4f3.per: :* 


• 18? 


TYC4f4fPER: j- 


= 22v 


tyc4f5iPer: := 


= 24? 


TYC4f6fPER: J: 


= 2< 


6? 


TYC4F7fPERl := 


= 31? 


tyc4f8fPe;r: : = 


' 36? 


TYC4f9fPER: i* 


; 42? 


TYC4f10fPER: 


i= 46? 


TYC4f11fPER: ! 


= 54? 


TYC4f12fPER: 


» ... i 


59? 


TYC4f13fPER: J 


- 63? 


TYC4f14fPER: 


!■= 68? 


TYC4f15fPER1 ! 


> =•• \ 


?ot 


TYC4f16fPER: 


\ •-*•■ 


70? 


END? 







BEGIN 

INIT1AfINIT1B?INIT1C?INIT1D? 

INIT2A?INIT2B?INIT2C?INIT2Dr 

INIT3AHNIT3BHNIT3C? INI.T3D? 

INIT4A? INIT4B? INIT4C? INIT4D? 

URITEFILE? 
END* 
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System Notes 



Double- Width Silentype 
Graphics for Your Apple 



Charles H. Putney 
18 Quinns Rd. 

Shankill 

County Dublin 

Ireland 



margin and is reset (Oxxxxxxx) if the 
printhead is anywhere else. 

The Silentype expects data to be 
transmitted to it in 16-bit words, one 
for each movement of the printhead 



or paper roller. Since writing a byte 
of data to the output port at location 
C081 results in the low-order bit (0) 
being transmitted (only bit of the 

Text continued on page 423 



Now your Apple II computer can 
print double-sized graphics on your 
Silentype thermal printer. Using the 
method presented here, each pixel on 
the Apple's high-resolution (hi-res) 
screen is represented by a two-by-two 
array of dots on the printer. 

To generate double-sized graphics, 
first load a picture into either of the 
Apple's hi-res screens. Then load the 
program given in listing 1 or 2 start- 
ing at hexadecimal location 800 (2048 
decimal). Set the parameters accord- 
ing to table 1 and begin execution at 
800 hexadecimal (using either 800G in 
the monitor or CALL 2048 from 
BASIC). The printer will dump the 
chosen hi-res page in either normal or 
inverse video mode. 

How It Works 

The Silentype printer is connected 
to the Apple with a small serial inter- 
face card that plugs into one of the 
peripheral slots inside the computer. 
This card provides two-way serial 
communications between the com- 
puter and the printer. If the card is 
plugged into peripheral slot 0, the 
output to the printer is addressed at 
hexadecimal memory location C081, 
and the input is at C084 ( — 16255 and 
— 16252 in decimal). To determine 
the new port addresses if the card is 
plugged into a different slot, multiply 
the slot number by hexadecimal 10 
(or 16 if working in decimal) and add 
the result to the above memory loca- 
tions. 

The high-order bit (7) of bytes read 
from the printer (location C084 hexa- 
decimal) is set (lxxxxxxx) when the 
printhead is fully returned to the left 



Parameter 

NORMAL /INVERT 
SLOT NUMBER 
HI-RES PAGE 
PAGE LENGTH 



Parameter Location Table 

Location Setting 

$803 (2051) NORMAL = $FF(255) r INVERT = $00 (0) 

$804 (2052) SLOT 1 = $10 (1 6), SLOT 2 = $20 (32) ETC 

$805 (2053) PAGE 1 = $20 (32), PAGE 2 = $40 (64) 

$806(2054) 159 LINES=$9F, 192 LINES = $C0 



Table 1: Parameters which must be set before running the Silentype thermal-printer 
double-width graphics program. The desired parameter values are stored in the 
memory locations shown. 




68000 MINI-SYSTEMS 

IEEE-696 S-100 Compatible 

Special Offer 

ERG-I $7995 — CPU, 4 RS232 SERIAL PORTS, 64K STATIC RAM, 10 SLOT 
BACK PLANE, 2 8" DOUBLE DENSITY, DOUBLE SIDED FLOPPIES OR A 
5MB 5/ 4 " WINCHESTER, 68KFORTH' SYSTEMS LANGUAGE WITH 
MACRO ASSEMBLER, ALL INTERGRATED INTO DESK TOP CABINET, 
BURNED-IN AND TESTED. 

ERG-II $9795 — SAME AS ERG-I EXCEPT FOR MASS STORAGE; ERG-II 
H AS A 5MB 5 l / 4 " WINCHESTER AND ONE 8" DOUBLE DENSITY, DOUBLE 
SIDED DRIVE. 

ERG-III $12995 — CPU, 4 RS232 SERIAL PORTS, 256K DYNAMIC RAM, 10 
SLOT BACK PLANE, 5MB 5%" WINCHESTER AND ONE 8" DOUBLE DEN- 
SITY, DOUBLE SIDED DRIVE, IDRIS 2 MULTI-USER, MULTI-TASKING 
OPERATING SYSTEM AND C COMPILER, ALL INTERGRATED INTO 
DESK TOP CABINET, BURNEDIN AND TESTED. 

ERG-IV $18995 — CPU, 8 RS232 SERIAL PORTS, 5 12K DYNAMIC RAM, 10 
SLOT BACK PLANE, 24MB 8" WINCHESTER AND 20 MB '/ 4 " TAPE CAR- 
TRIDGE, IDRIS 2 MULTI-USER, MULTI-TASKING OPERATING SYSTEM 
WITH BOTH C AND PASCAL COMPILERS, ALL INTEGRATED INTO 
DESK TOP CABINET, BURNED-IN AND TESTED. 

8MHz CPU Standard, 10MHz Optional; OEM Pricing for CPU, Card Sets and 
Integrated Systems Available. 

Trademark ' ERG; 2 WHITESMITHS LTD. 

30 Day Delivery for Integrated Systems with valid purchase order 



United Kingdom 
MicroAPL LTD. 
London 834-2687 



EMPIRICAL RESEARCH 
GROUP, INC. 

POB 1176 

MILTON, WA 98354 

206-631-4855 



Australia/ New Zealand 

S.I. Microcomputer 

Prod. LTD. 

Sidney 231-4091 



Circle 122 on inquiry card. 
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System Notes , 



Listing 1: A 6502 assembly -language program that will provide hard copy of Apple graphics displays by dumping the contents of the 
Apple high-resolution graphics screen to the Silentype thermal printer. This screen print uses a two-by-two array of dots on the 
paper for each pixel on the screen. The program is loaded and executed at memory location 800 hexadecimal (2048 decimal). 

ASM 



0800- 4C 7F 



C081- 
C084- 



0803- 
0804- 
0805- 
0806- 
0807- 
0808- 
0809- 
080A- 
080B- 
080C- 
080D- 
080E- 
080F- 
0810- 
0811- 
0812- 
0813- 
0814- 
0815- 
0816- 
0817- 
0818- 
0819- 
0060- 
0061- 
081A- 
081B- 
081C- 
081D- 



FF 
10 
20 
CO 
00 
00 
00 
00 
00 
00 
00 
00 
03 
02 
06 
04 
OC 
08 
09 
01 
00 
00 
00 



00 
00 
00 
00 



09 1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 



GRAPH JMP PICTUR GET RIGHT TO IT 



* INPUT AND OUTPUT ADDRESSES 



STROBE .EQ $C081 
RETURN .EQ $C08 4 



PRINTER STROBE 

PRINTER CARRIAGE RETURNED 



CONSTANTS AND VARIABLES 



NEG 

SLOT 

PAGE 

LEN 

DOTS 

WINDS 

STEPX 

STEPY 

DIRX 

DIRY 

SUML 

SUMH 

WIND 



XL 

XH 

Y 

ADRESL 

ADRESH 

XM0D7 

ADRESX 

XMASK 

PRINT 



.DA #$FF 
.DA #$10 
.DA #$20 
.DA #$C0 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #$03 
.DA #$02 
.DA #$06 
.DA #$04 
.DA #$0C 
.DA #$08 
.DA #$09 
.DA #$01 
.DA #*-* 
,DA #*-* 
.DA #*-* 
.EQ $60 
.EQ $61 
.DA #*-* 
.DA #*-* 
.DA #*-* 
.DA #*-* 



POS/NEG PICTURE ( POS = $FF , NEG = $00) 

SLOT NUMBER ( SLOT ONE ) 

HI RES PAGE (PAGE 1 = 20 , PAGE 2 = 40 ) 

HI RES PAGE LENGTH ( $9F=157 , $C0 = 192 ) 

DOTS DATA 

WINDING DATA 

OLD X STEP 

OLD Y STEP 

X DIRECTION 

Y DIRECTION 

SUM - LOW BYTE 

SUM - HIGH BYTE 

STEPPER WINDING TABLE 



PIXEL X COORDINATE - LOW BYTE 
PIXEL X COORDINATE - HIGH BYTE 
PIXEL Y COORDINATE 

Y ADDRESS - LOW BYTE 

Y ADDRESS - HIGH BYTE 
TEMP FOR REMAINDER 

X ADDRESS - USED AS INDEX 

MASK FOR PIXEL 

PRINT LINE FOR TRANSLATION 
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1510 


* 
















1520 


•*■- 






-fc- 


















1530 


■k 
















1540 


* 
















1550 


•k 


ROUTINE TO CLOCK DATA TO PRINTER INTE 










1560 


* 
















1570 


•k 


X REGISTER CONTAINS SLOT NUMBER TIMES 










1580 


•k 


DOTS 


AND WINDS ARE CHANGED UPON EXIT 










1590 


•k 
















1600 


*• 








081E- 


AE 


04 


08 


1610 


CLOCK 


LDX SLOT 


GET SLOT NUMBER 


0821- 


A0 


10 




1620 






LDY #$10 


SET INDEX 


0823- 


AD 


07 


08 


1630 


CLK1 


LDA DOTS 


GET BOTTOM WORD 


0826- 


29 


01 




1640 






AND #$01 


MASK IT 


0828- 


09 


OE 




1650 






OR A #$0E 


MAKE E OR F 


082A- 


9D 


81 


CO 


1660 






STA STROBE ,X 


CLOCK IT IN 


082D- 


6E 


08 


08 


1670 






ROR WINDS 


SHIFT TOP WORD 


0830- 


6E 


07 


08 


1680 






ROR DOTS 


CARRY INTO BOTTOM 


0833- 


88 






1690 






DEY 


DEC LOOP 


0834- 


DO 


ED 




1700 






BNE CLK1 


DONE 16 TIMES ? 


0836- 


A9 


1C 




1710 






LDA #$1C 


* 


0838- 


9D 


81 


CO 


1720 






STA STROBE ,X 


* 


083B- 


A9 


18 




1730 






LDA #$18 


* 


083D- 


9D 


81 


CO 


1740 






STA STROBE ,X 


CLOCK IN 


0840- 


A9 


1C 




1750 






LDA #$1C 


THE FOUR STOP CODES 


0842- 


9D 


81 


CO 


1760 






STA STROBE ,X 


• 


0845- 


A9 


OC 




1770 






LDA #$0C 


* 


0847- 


9D 


81 


CO 


1780 






STA STROBE ,X 


-k 


084A- 


60 






1790 
1800 
1810 
1820 


* 
* 
*•- 




RTS 


~k 


















1830 


•k 
















1840 


•k 
















1850 


* 


ROUTINE TO PRINT 


DOTS 










1860 


•k 
















1870 


• 








084B- 


A9 


00 




1880 


PRINTS 


LDA #$00 




084D- 


8D 


08 


08 


1890 






STA WINDS 


NO MOVEMENT 


0850- 


20 


IE 


08 


1900 






JSR CLOCK 


SEND IT 


0853- 


AO 


02 




1910 






LDY #$02 


DELAY LOOP 


0855- 


A2 


FF 




1920 






LDX #$FF 


FOR DARKER PRINT - 


0857- 


CA 






1930 


PRIN1 


DEX 




0858- 


DO 


FD 




1940 






BNE PRIN1 


ENOUGH X ? 


085A- 


88 






1950 






DEY 




085B- 


DO 


FA 




1960 






BNE PRIN1 


ENOUGH Y ? 


085D- 


60 






1970 
1980 
1990 
2000 


* 

•k 




RTS 


•* 


















2010 


k 
















2020 


■k 
















2030 


* 


ROUTINE TO INCREMENT OR DECREMENT 










2040 


•k 


POINTER TO WINDING TABLE AND KEEP 










2050 


* 


IT IN THE RANGE 


TO 7 



LENGTHEN THIS DELAY 
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085E- 
0860- 
0861- 
0863- 
0865- 
0867- 
0868- 
0869- 
086B- 
086D- 
086F- 



10 07 
CA 

10 0C 
A2 07 
10 08 
E8 
8A 

C9 08 
90 02 
A2 00 
60 



0870- 
0873- 
0876- 
0878- 
087B- 
087E- 
0881- 
0884- 
0886- 
0889- 
088C- 
088E- 
0890- 
0891- 
0893- 
0894- 
0896- 



AE OA 08 

AD OC 08 

FO IE 

20 5E 08 

8E OA 08 

BD OF 08 

8D 08 08 

A9 00 

8D 07 08 

20 IE 

AO 11 

A2 FF 
CA 

DO FD 
88 

DO FA 
60 



08 



0897- AE 09 08 
089A- AD OB 08 
089D- FO 22 
089F- 20 5E 08 
08A2- 8E 09 08 
08A5- BD OF 08 
08A8- OA 
08A9- OA 
08AA- OA 
08AB- OA 



2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2350 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 



STEPER BPL STEP1 
DEX 

BPL STEP2 
LDX #$07 
BPL STEP2 

STEP1 INX 
TXA 

CMP #$08 
BCC STEP2 
LDX #$00 

STEP2 RTS 

*• 



POSITIVE STEP 
DEC STEP 
WRAPAROUND? 
START AT TOP 
ALWAYS JUMP 
INC -STEP 



WRAPAROUND? 

NO 

START AT BOTTOM 



ROUTINE TO MOVE ALONG Y AXIS (CARRIAGE) 



MOVEY LDX 
LDA 
BEQ 
JSR 
STX 
LDA 
STA 
LDA 
STA 
JSR 
LDY 
LDX 

M0VEY1 DEX 
BNE 
DEY 
BNE 

M0VEY2 RTS 

* 

* 

• 



STEPY 

DIRY 

M0VEY2 

STEPER 

STEPY 

WIND/X 

WINDS 

#$00 

DOTS 

CLOCK 

#$11 

#$FF 

M0VEY1 

M0VEY1 



GET OLD Y. 

GET Y DIREC| 

NO MOVEMENT 'i; 

INC OR DfeC 

SAVE NEW POSIT^Q|I 

GET Y WJ^DING^^ 

PASS fifjf j< p£ 

no DOTfyfc sJSlm 



CLOCK ffljM- 
DELAY LOQP;^ P^ 

v 




ENOUGH X ?',f : }ht 

'?/■-■: x~ tfjftm 
enough ;y-:'^ ?' ' V y v 






,., 



* ROUTINE TO MOVE ALONG X AXIS ( PRINTHEAD ) 



MOVEX 



LDX STEPX 

LDA DIRX 

BEQ M0VEX2 

JSR STEPER 

STX STEPX 

LDA WIND,X 

ASL 

ASL 

ASL 

ASL 



GET OLD X STEP 
GET X DIRECTION 
NO MOVEMENT ? 
INC OR DEC ! 
SAVE NEW POSITION 
GET Y WINDINGS 



NOW X WINDINGS 
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08AC- 
08AF- 
08B1- 
08B4- 
08B7- 
08B9- 
08BB- 
08BC- 
08BE- 
08BF- 
08C1- 



8D 08 08 

A9 00 

8D 07 08 

20 IE 08 

A0 02 

A2 40 

CA 

DO FD 

88 

DO FA 

60 



08C2- 
08C5- 
08C7- 
08C8- 
08C9- 
08CA- 
08CC- 
08CF- 
08D1- 
08D2- 
08D3- 
08D4- 
08D5- 
08D7- 
08DA- 
08DC- 
08DF- 
08E1- 
08E2- 
08E3- 
08E4- 
08E5- 
08E6- 
08E8- 
08EB- 
08ED- 
08EF- 
08F1- 
08F3- 
08F5- 
08F8- 
08FA- 
08FC- 
08FE- 



AD 19 08 

29 07 

18 

2A 

2A 

85 61 

AD 19 08 

29 30 

4A 

4A 

4A 

4A 

05 61 

OD 05 08 

85 61 

AD 19 08 

29 08 

18 

2A 

2A 

2A 

2A 

85 60 



08 



AD 19 
29 40 
FO 06 
A5 60 
69 28 
85 60 
AD 19 08 
29 80 
FO 06 
A5 60 
69 50 



2620 

2630 

2640 

2650 

2660 

2670 

2680 

2690 

2700 

2710 

2720 

2730 

2740 

2750 

2760 

2770 
2780 

2790 

2800 

2810 

2820 

2830 

2840 

2850 

2860 

2870 

2880 

2890 

2900 

2910 

2920 

2930 

2940 

2950 

2960 

2970 

2980 

2990 

3000 

3010 

3020 

3030 

3040 

3050 

3060 

3070 

3080 

3090 

3100 

3110 

3120 

3130 

3140 

3150 

3160 



STA WINDS 
LDA #$00 
STA DOTS 
JSR CLOCK 
LDY #$02 
LDX #$40 

M0VEX1 DEX 

BNE M0VEX1 

DEY 

BNE M0VEX1 

M0VEX2 RTS 



NO DOTS 

CLOCK THE DATA 

DELAY LOOP 



ENOUGH X ? 



ENOUGH Y ? 



* ROUTINE TO CALCULATE ADDRESS OF 

* PIXEL AT XH,XL AND Y AND RETURN 

* ACC POSITIVE IF ITS ON 



PIXEL LDA 
AND 
CLC 
ROL 
ROL 
STA 
LDA 
AND 
LSR 
LSR 
LSR 
LSR 
ORA 
ORA 
STA 
LDA 
AND 
CLC 
ROL 
ROL 
ROL 
ROL 
STA 
LDA 
AND 
BEQ 
LDA 
ADC 
STA 

ADD1 LDA 
AND 
BEQ 
LDA 
ADC 



Y 
#$07 



ADRESH 

Y 

#$30 



ADRESH 

PAGE 

ADRESH 

Y 

#$08 



ADRESL 

Y 

#$40 

ADD1 

ADRESL 

#$28 

ADRESL 

Y 

#$80 

ADD2 

ADRESL 

#$50 



GET Y 

GET Y2 - YO 



MOVE INTO POSITION 

GET Y AGAIN 

MASK INTO Y5 - Y4 



MOVE INTO BOTTOM TWO BITS 
ADD TO EXISTING 
HI RES PAGE 
FINISHED WITH ADRESH 

GET Y3 ONLY 



MOVE INTO ADRESL BIT 7 



CHECK Y6 
ZERO ? 

ONE LINE OF PIXELS ( 40 DEC ) 



CHECK Y7 
ZERO ? 

TWO LINES OF PIXELS ( 80 DEC ) 
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0900- 


85 


60 




3170 




STA 


ADRESL 




0902- 


38 






3180 


ADD2 


SEC 






0903- 


A2 


00 




3190 




LDX 


#$00 


INITIALIZE COUNT 


0905- 


AD 


17 


08 


3200 




LDA 


XL 




0908- 


8D 


0D 


08 


3210 




STA 


SUML 


USE AS TEMP 


090B- 


AD 


18 


08 


3220 




LDA 


XH 




090E- 


8D 


OE 


08 


3230 




STA 


SUMH 


USE AS TEMP 


0911- 


AD 


OD 


08 


3240 


ADD3 


LDA 


SUML 


BEGIN DIVIDE 


0914- 


E9 


07 




3250 




SBC 


#$07 


BY SEVEN 


0916- 


8D 


OD 


08 


3260 




STA 


SUML 




0919- 


AD 


OE 


08 


3270 




LDA 


SUMH 




091C- 


E9 


00 




3280 




SBC 


#$00 




091E- 


8D 


OE 


08 


3290 




STA 


SUMH 




0921- 


30 


04 




3300 




BMI 


ADD4 


BELOW ZERO ? 


0923- 


E8 






3310 




INX 




ADD TO COUNT OF SUBTRACTIONS 


0924- 


4C 


11 


09 


3320 




JMP 


ADD3 


REPEAT 


0927- 


AD 


OD 


08 


3330 


ADD4 


LDA 


SUML 


GET SUML AGAIN 


092A- 


69 


07 




3340 




ADC 


#$07 


RESTORE TO > ZERO 


092C- 


8D 


1A 


08 


3350 




STA 


XM0D7 


REMAINDER 


092F- 


8E 


IB 


08 


3360 




STX 


ADRESX 


LATER INDEX 


0932- 


18 






3370 




CLC 






0933- 


A9 


01 




3380 




LDA 


#$01 


BUILD MASK 


0935- 


AE 


1A 


08 


3390 




LDX 


XM0D7 




0938- 


CA 






3400 


ADD5 


DEX 






0939- 


30 


04 




3410 




BMI 


ADD6 


SHIFT IF POSITIVE 


093B- 


2A 






3420 




ROL 




SHIFT MASK 


093C- 


4C 


38 


09 


3430 




JMP 


ADD5 


REPEAT 


093F- 


8D 


1C 


08 


3 440 


ADD6 


STA 


XMASK 


NOW WILL MASK CORRECT BIT 


0942- 


AC 


IB 


08 


3450 




LDY 


ADRESX 


USE FOR INDEX 


0945- 


Bl 


60 




3460 




LDA 


( ADRESL ) 


,Y 


0947- 


4D 


03 


08 


3470 




EOR 


NEG 


SHOULD WE INVERT 


094A- 


2D 


1C 


08 


3480 




AND 


XMASK 


EXTRACT PIXEL 


094D- 


60 






3490 
3500 
3510 
3520 


* 
* 
■*■ 


RTS 




PIXEL ON IF ACC = 1 (POSITIV! 
* 




















3530 


* 
















3540 


* 
















3550 


* ROUTINE TO RETURN 


PRINTHEAD AND 










3560 


* SPACE CARRIAGE DOWN SIX DOTS 










3570 


* 
















3580 


* 








094E- 


A9 


FF 




3590 


CARRET 


LDA 


#$FF 


SOMETHING NEGATIVE 


0950- 


8D 


OB 


08 


3600 




STA 


DIRX 


RETURN PRINTHEAD 


0953- 


20 


97 


08 


3610 


CAR1 


JSR 


MOVEX 


NUDGE IT 


0956- 


AE 


04 


08 


3620 




LDX 


SLOT 


GET SLOT NUMBER 


0959- 


BD 


84 


CO 


3630 




LDA 


RETURN ,X 


CHECK MICROSWITCH 


095C- 


10 


F5 




3640 




BPL 


CAR1 


KEEP NUDGING 


095E- 


A9 


01 




3650 




LDA 


#$01 


SOMETHING POSITIVE 


0960- 


8D 


OB 


08 


3660 




STA 


DIRX 


NOW BACK A LITTLE 


0963- 


AE 


04 


08 


3670 


CAR2 


LDX 


SLOT 


GET SLOT NUMBER 


0966- 


BD 


84 


CO 


3680 




LDA 


RETURN, X 


GET STATUS 


0969- 


10 


06 




3690 




BPL 


CAR3 


ENOUGH ? 


096B- 


20 


97 


08 


3700 




JSR 


MOVEX 


NO, NOT QUITE 


096E- 


4C 


63 


09 


3710 




JMP 


CAR2 


KEEP GOING 


0971- 


A9 


06 




3720 


CAR3 


LDA 


#$06 


SIX DOTS TOTAL 
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0973- 8D OC 08 
0976- 20 70 08 
0979- CE OC 08 
097C- DO F8 
097E- 60 



097F- 

0982- 

0984- 

0987- 

0989- 

098C- 

098E- 

0991- 

0993- 

0996- 

0999- 

099B- 

099D- 

09A0- 

09A3- 

09A6- 

09A9- 

09AB- 

09AD- 

09B0- 

09B3- 

09B6- 

09B9- 

09BB- 

09BD- 

09C0- 

09C3- 

09C6- 

09C9- 

09CC- 

09CE- 

09D1- 

09D4- 

09D7- 

09DA- 

09DD- 

09E0- 

09E2- 

09E5- 

09E8- 

09EB- 

09EE- 



08 



08 



08 



20 4E 09 

A9 00 

8D 19 

A9 OC 

8D 17 

A9 00 

8D 18 

A9 00 

8D ID 08 

20 C2 08 

FO 08 

A9 03 
6D ID 08 
8D ID 08 

EE 19 08 

20 C2 08 

FO 08 

A9 OC 
6D ID 08 
8D ID 08 

EE 19 08 
20 C2 08 

FO 08 

A9 30 
6D ID 
8D ID 
AD ID 08 
8D 07 08 
20 4B 08 
A9 01 
8D OB 08 
20 97 08 
20 97 08 
AD ID 08 
8D 07 08 
20 4B 08 
A9 01 
8D OB 08 
20 97 08 
20 97 08 
EE 17 08 
DO 03 



08 
08 



3730 

3740 

3750 

3760 

3770 

3780 

3790 

3800 

3810 

3820 

3830 

3840 

3850 

3860 

3870 

3880 

3890 

3900 

3910 

3920 

3930 

3940 

3950 

3960 

3970 

3980 

3990 

4000 

4010 

4020 

4030 

4040 

4050 

4060 

4070 

4080 

4090 

4100 

4110 

4120 

4130 

4140 

4150 

4160 

4170 

4180 

4190 

4200 

4210 

4220 

4230 

4240 

4250 

4260 

4270 



CAR4 



STA DIRY 
JSR MOVEY 
DEC DIRY 
BNE CAR4 
RTS 



MOVE DOWN ONE STEP 
DIRY = DIRY - 1 
AGAIN ? 



ROUTINE TO TRANSFER HI RES SCREEN TO SILENTYPE 



PICTUR JSR 
LDA 
STA 

PICT1 LDA 
STA 
LDA 
STA 

PICT2 LDA 
STA 
JSR 
BEQ 
LDA 
ADC 
STA 

PICT3 INC 
JSR 
BEQ 
LDA 
ADC 
STA 

PICT4 INC 
JSR 
BEQ 
LDA 
ADC 
STA 

PICT5 LDA 
STA 
JSR 
LDA 
STA 
JSR 
JSR 
LDA 
STA 
JSR 
LDA 
STA 
JSR 
JSR 
INC 
BNE 



CARRET 

#$00 

Y 

#$0C 

XL 

#$00 

XH 

#$00 

PRINT 

PIXEL 

PICT3 

#$03 

PRINT 

PRINT 

Y 

PIXEL 

PICT4 

#$0C 

PRINT 

PRINT 

Y 

PIXEL 

PICT5 

#$30 

PRINT 

PRINT 

PRINT 

DOTS 

PRINTS 

#$01 

DIRX 

MOVEX 

MOVEX 

PRINT 

DOTS 

PRINTS 

#$01 

DIRX 

MOVEX 

MOVEX 

XL 

PICT6 



START AT RIGHT PLACE 

INITIALIZE 

Y = 

XL = LEFT EDGE (CLIPPED) 

XH = 



PRINTLINE = 
CHECK FIRST DOT 
PIXEL ON ? 
TOP TWO DOTS 

ADD TO PRINTLINE 
NEXT PIXEL 
CHECK SECOND PIXEL 
PIXEL ON ? 
MIDDLE TWO DOTS 

ADD TO PRINTLINE 
NEXT PIXEL 
CHECK THIRD PIXEL 
PIXEL ON ? 
BOTTOM TWO DOTS 

ADD TO PRINTLINE 
PUT IT DOTS 

PLOT THREE PIXELS 
MOVE RIGHT ONE DOT 



DO IT AGAIN 

MOVE RIGHT ONE DOT 

X - X + 1 
CARRY TO XH ? 
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09F0- EE 18 08 

09F3- CE 19 08 

09F6- CE 19 08 

09F9- A9 0C 

09FB- CD 17 08 

09FE- DO 91 

0A00- A9 01 

0A02- CD 18 08 

0A05- DO 8A 

0A07- EE 19 08 

OAOA- EE 19 08 

OAOD- EE 19 08 

0A10- AD 19 08 

0A13- CD 06 08 

0A16- BO 06 

0A18- 20 4E 09 

0A1B- 4C 87 09 

0A1E- AE 04 08 

0A21- A9 00 

0A23- 9D 81 CO 
0A26- 60 



4280 




INC 


XH 




4290 


PICT6 


DEC 


Y 




4300 




DEC 


Y 


Y = Y - 2 


4310 




LDA 


#$0C 


XL = OC ? (XL,XH = 2 


4320 




CMP 


XL 




4330 




BNE 


PICT2 


NOT AT END YET 


4340 




LDA 


#$01 


XH = 1 ? 


4350 




CMP 


XH 




4360 




BNE 


PICT2 


NOT AT END YET 


4370 


PICT7 


INC 


Y 




4380 




INC 


Y 




4390 




INC 


Y 


Y = Y + 3 


4400 




LDA 


Y 




4410 




CMP 


LEN 


HI RES PAGE END 


4420 




BCS 


PICT8 


WE'RE DONE 


4430 




JSR 


CARRET 


START NEW PRINT LINE 


4440 




JMP 


PICT1 




4450 


PICT8 


LDX 


SLOT 


GET SLOT NUMBER 


4460 




LDA 


#$00 


GET ZERO 


4470 




STA 


STROBE , 


X MAKE SURE PRINTER WI 


4480 




RTS 







CLIPPED) 



SYMBOL TABLE 



08F.5- 


ADD1 


0902- 


ADD2 


0911- 


ADD 3 


0927- 


ADD4 


0938- 


ADD5 


093F- 


ADD6 


0061- 


ADRESH 


0060- 


ADRESL 


081B- 


ADRESX 


0953- 


CAR1 


0963- 


CAR2 


0971- 


CAR3 


0976- 


CAR4 


094E- 


CARRET 



0823- 


CLK1 


081E- 


CLOCK 


080B- 


DIRX 


080C- 


DIRY 


0807- 


DOTS 


0800- 


GRAPH 


0806- 


LEN 


0897- 


MOVEX 


08BB- 


M0VEX1 


08C1- 


M0VEX2 


0870- 


MOVEY 


0890- 


M0VEY1 


0896- 


M0VEY2 


0803- 


NEG 


0805- 


PAGE 



0987- 


PICT1 


0991- 


PICT2 


09A3- 


PICT3 


09B3- 


PICT4 


09C3- 


PICT5 


09F3- 


PICT6 


0A07- 


PICT7 


0A1E- 


PICT8 


097F- 


PICTUR 


08C2- 


PIXEL 


0857- 


PRIN1 


081D- 


PRINT 


084B- 


PRINTS 


C084- 


RETURN 


0804- 


SLOT 



0867- 


STEP1 


086F- 


STEP2 
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STEPY 
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STROBE 
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XM0D7 
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New! Tl LCD Programmer. 

Hexadecimal and Octal Calculator/Converter. 

The brand new tilt-top Tl LCD Programmer can save you 
hours of work. It was designed specifically for the 
problems you do, and has features that make it ideally 
suited for applications in computer programming, 
debugging, repair and digital logic design. 

• Performs arithmetic In any of three number bases — OCT, 
DEC, HEX. 

• Integer, two's complement arithmetic in OCT and HEX. 

• One's complement capability in OCT and HEX. 

• Converts numbers between OCT, DEC and HEX. 

• Fifteen sets of parentheses available at each of four 
processing levels. 

• Logical functions AND, OR, EXCLUSIVE OR and SHIFT 
operate bit by bit on OCT or HEX numbers. 

Unisource Electronics has committed to buy Tl's initial 
production of this unique product. Availability is 
limited! Order now. 



15-Day Free Trial. 

The best way to evaluate the Tl LCD 
Programmer is to try it yourself — on the 
Job — for 15 days. If you're not 100% 
satisfied, simply return It for a full refund. 
Order now by calling toll-free: 

1-800-858-4580Offi^ 

In Texas call 1-806745-8835 j l °°° y 
Lines open 8 am to 6 pm CST ( J 

Just give us your name, shipping address 
and Visa or MasterCard number and we 
will charge the tax deductible* $75.00 
purchase price, plus $2.00 shipping and 
handling (Texas residents also add 5% 
sales tax) to your account. Or send your 
check or money order to: 

Unisource Electronics, Inc. 

P.O. Box 64240 • Lubbock, Tx. 79464 
* When used for business. 
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Listing 2: If you do not have a 6502 
assembler for your Apple, you can enter 
this previously assembled version of the 
graphics-print program directly into the 
Apple's memory using the machine- 
language monitor. 
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/ /PROCESSOR 
PROFESSIONALS 



Hamilton Standard, a world leader in sophisticated control 
systems and automatic test equipment, is currently seeking 
microprocessor professionals in the following disciplines to staff 
several of our exciting programs. 

SOFTWARE DESIGN ENGINEERS 

EXPERIMENTAL/ 
PROJECT ENGINEERS 



SYSTEMS DESIGN ENGINEERS 



HARDWARE DESIGN ENGINEERS 



Among our programs are microprocessor based fuel controls for 
diesel and gas turbine engines, environmental control systems 
for aerospace applications, aircraft flight control systems, and 
special purpose automatic test equipment for aerospace and 
industrial systems. Our programs involve use of state-of-the-art 
and advanced circuitry such as commercially available and cus- 
tom microprocessors to accomplish control and direction of a 
system. 

Employment at Hamilton Standard will provide you with techni- 
cal challenges and an opportunity to be involved in achieving 
major breakthroughs in technology. 

We offer salaries fully commensurate with education and techni- 
cal background, an excellent benefit package, and a challenging 
and rewarding future. 

To be considered for these positions, please send your resume 
in confidence to: 

Michael D. Bowen 
Senior Professional Recruiter 
Hamilton Standard Division 
United Technologies 
Windsor Locks, CT 06096 



or call collect: (203) 623-1621, ext. 2372 



UNITED 
TECHNOLOGIES 



An equal opportunity employer 
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Listing 3: Several examples of Apple high-resolution pictures printed on a Silentype 
using the authors double-width graphics-print routine. 
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PC-8023A Printer 




The NEC8023 matrix primer 
outperforms every printer in its 
price range. . . and then some. 
Numerous software-accessible 
fonts for versatility, legibility, 
variety, contrast and emphasis. 
Crisp clear, clean dot-matrix im- 
pressions on your choice of 
friction-fed or pin-fed paper. Stan- 
dard Centronics type parallel inter- 
face. 



S509.88 Order No. 2A3 

■ High resolution graphics 

■ Proportional spacing 

■ 8 character sizes 

■ 5 unique alphabets 

■ 100 CPS print speed 

■ Bidirectional, Logic Seeking 

■ Friction feed/adjustable trac 

■ Bidirectional paper feed 



HIGH TECHNOLOGYAT AFFORDABLE PRICES 



I— 5w 



CALL TOLL FREE 
18002883900 



in Nebraska 
12 Johnson Street.Milford NH 03055 1 BOO 641 8787 

(603) 673-8857 



Circle 419 on inquiry card. 



zna ™ / Heath 
Users 




Double Your 
5 1 //' disk storage 
capacity without adding a drive. 

Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 5 1 /" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
5 1 /," drives — simultaneously. 

Call 714/275-1272 today 
or write for details. 



Ol 



C.D.R. Systems Inc. 

Controlled Data Recording Svstems. Inc. 
7667 Vickers St-. San Diepo. CA 92111 



Circle 420 on inquiry card. 
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Text continued from page 413: 

output port is connected to the serial 
data line), 16 bytes of data must be 
written to the port for each command 
sent to the printer. Bits 1, 2, and 3 of 
each byte have been set as guard bits 
to prevent confusion over the value 
of bit 0. Once the 16 data bytes have 
been stored to the output location, 4 
stop bits must be transmitted to in- 
form the printer that we have reached 
the end of a command word. An ex- 
ample of a typical transmission is 
given in table 2. 

The first 7 bits of the 2 transmission 
bytes control the thermal printhead. 
The thermal printhead consists of 
seven resistors (transistors are also 
used) deposited on a ceramic base. 
When these elements are heated, a 
dot will appear on the paper if the 
printhead is allowed to dwell at that 
position. The darkness of the dot will 
depend on the dwell time. (Darkness 
may also be controlled by multiple 
firings of the thermal elements.) 

The stepper-motor windings are 
controlled by the last 8 data bits. (Bit 
8 is not used as far as I can 
determine.) In the Silentype, there are 
separate stepper motors to move the 
drive roller and the thermal print- 
head. Both motors are identical four- 
winding stepper motors with 48 steps 



per revolution. To step either motor, 
you must know the last step made 
and energize the windings for the next 
step. In the full-step sequence (used 
by the Silentype routines) there are 
four steps. I use an 8-step sequence 
(called electronic half-stepping) for 
slightly smoother operation. Table 3 
shows the two stepping sequences for 
the printhead motor. The carriage 
motor is similar, but the upper 4 bits 
are used. Either motor can be stepped 
clockwise or counterclockwise by ex- 
ercising the stepping sequence 
reverse order. 



in 



Fine Tuning 

The dot density can be adjusted by 
changing the delays in the PRINT 
DOTS routine. The 2-byte value is at 
locations 854 and 856 hexadecimal 
(2132 and 2134 decimal). The current 
delay value is 02FF (767). The move- 
ment of the printhead can be speeded 
up or slowed down by the delay 
values in locations 8B8 and 8BA 
hexadecimal (2232 and 2234 decimal). 
The delay I found to give the fastest 
movement without any skipping was 
0240 (576). Likewise, the movements 
of the carriage can be speeded up or 
slowed down by the delay values at 
locations 88D and 88F hexadecimal 





Transnr 


lission Details 


$1E 


or $1F Data bit 1 = 


Printhead dot 1 (top dot) 


$1E 


or $1F Data bit 2 = 


Printhead dot 2 


$1E 


or $1F Data bit 3 = 


Printhead dot 3 


$1E 


or $1F Data bit 4 = 


Printhead dot 4 


$1E 


or $1F Data bit 5 = 


Printhead dot 5 


$1E 


or $1F Data bit 6 = 


Printhead dot 6 


$1E 


or $1F Data bit 7 = 


Printhead dot 7 (bottom dot) 


$1E 


or $1 F Data bit 8 = 


Not Used (?) 


$1E 


or $1 F Data bit 9 = 


Drive roller stepper winding 1 


$1E 


or $1F Data bit 10 


= Drive roller stepper winding 2 


$1E 


or $1F Data bit 11 


= Drive roller stepper winding 3 


$1E 


or $1F Data bit 12 


= Drive roller stepper winding 4 


$1E 


or $1F Data bit 13 


= Printhead stepper winding 1 


$1E 


or $1F Data bit 14 


= Printhead stepper winding 2 


$1E 


or $1F Data bit 15 


= Printhead stepper winding 3 


$1E 


or $1F Data bit 16 


= Printhead stepper winding 4 


$1C 


Stop bit 




$18 


Stop bit 




$1C 


Stop bit 




$0C 


Stop bit 




Table 2: Details of the 20-bit command word which controls the Silentype printer. 


Each of the first 7 bits corresponds to 


a thermal element in the printhead or one dot 


on the paper. Bits 9 through 12 control the stepping of the paper roller motor, while 


bits 13 through 16 control the motor, 


which positions the printhead. The 4 stop bits 


inform the printer that the current command word has ended. 



(2189 and 2191 decimal). The carriage 
has considerably more inertia so this 
delay value is currently 11FF hexa- 
decimal (4607 decimal). The PICTUR 
routine can print the lines of pixels 
only in multiples of three (printhead 
dot 7 is not used) so the page length 
parameter in location 806 hexa- 
decimal (2054 decimal) prints 159 
lines (9F in hexadecimal) instead of 
160. 

One likely reason that Apple did 
not develop the double-sized graphics 
is that some pixels have to be clipped 
from the left and right edges because 
of paper size. I clip twelve vertical 
rows from each side of the screen. In 
most cases, this still gives a good pic- 
ture, but these limits can be changed 
if necessary. The left edge is checked 
at location 987, and the right edge is 
checked at 9F9. 

With the basics of the Silentype 
printer in mind, the operation of the 
assembly-language routines should be 
fairly clear. Now — double your fun 
with Silentype. ■ 





Full Step Sequence 




Step 


Winding 
W4 W3 W2 W1 


Hex 


1 


11 


$03 


2 


110 


$06 


3 


110 


$0C 


4 


10 1 
Half Step Sequence 


$09 


Step 


Winding 
W1 W2 W3 W4 


Hex 


1 


11 


$03 


2 


10 


$02 


3 


110 


$06 


4 


10 


$04 


5 


110 


$0C 


6 


10 


$08 


7 


10 1 


$09 


8 


1 


$01 


Table 3 


: To control the two stepper 


motors 


in the Silentype printer, these 


4-bit codes are inserted into 


the corn- 


mand word described in table 2. Each 


motor- 


control sequence 


must be 


transmitted sequentially, as shown; 


skipping a code will result in 


improper 


operation. Transmitting the 


sequence 


in reverse order will step the 


motors in 


the opposite direction. The author uses 


the half-step sequence for 


smoother 


operation. 
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10 



reasons why... the new 
Moore Computer Supplies Catalog 
is the only one you'll ever need! 



M. 









INow, you can buy the best, 
■ top-quality computer and 
word processing supplies from 
Moore— serving business for 
100 years. 



2 Moore offers you a large selec- 
■ tion of leading brand name 
supplies. High-performance prod- 
ucts for today and tomorrow that 
have passed rigorous examination 
by our team of Product Specialists. 









3 Low prices. Our skilled buyers are in touch with 
■ market trends, worldwide, and use Moore's buying 
power to bring you real savings. 

4 All prices guaranteed to August 31, 1982, regard- 
■ less of inflation. 



5 We move fast. Our standard practice is to process 
■ and ship every order within 24 hours from one of 
Moore's four regional warehouses. 






6 You save money and 
■ time. All products 
stocked in our own 
warehouses. No middlemen. 
No hassles. And, no delays. 

J Emergency overnight delivery 
f ■ when you need supplies 

NOW. 

8 It's easy to order by mail. Or, call us toll-free 
■ any business day, 8 a.m.— 5 p.m. (your time 
anywhere in the continental U.S.) for 
fastest delivery. 

The only toll-free technical assistance line in the 

industry. Practical, professional help is always as 

close as your telephone. Another free 

service from Moore. 



10 



Moore guarantees your 100% satisfaction, no 
strings attached. Every product is backed by 
our no nonsense, unconditional written guarantee. 



To get your free copy of The Moore Computer Supplies Catalog, call us toll-free, 800-323-6230* ext. 108, or fill in and mail the coupon below. 

^C? Call toll-free TODAY! 800-323-6230, ext. 108 

•In Illinois, call 312-459-0210, ext. 108. *ln Alaska and Hawaii, 800-323-4185, ext. 108. 



Send for your 
FREE catalog 
today! 

Complete and mail this 
coupon or call the toll-free 
number above. 

© 1982 Moore Business Forms, Inc. 



Name. 



Company_ 



Address. 



City_ 



.Title. 



JState. 



_Zip Code_ 




Catalog Group 

MOORE 

BUSINESS 

CENTER 

A Division of Moore Business Forms 

Moore Computer Supplies Catalog 

Dept.108 

RO.Box20 

Wheeling, IL 60090 
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Circle 234 on inquiry card. 



What's New? 



SYSTEMS 



Single-Board 

The single-board Net/82 
gives S-100-bus-system 
users complete network- 
ing capabilities, including 
bank-switched " memory 
and parity checking for de- 
tection of memory mal- 
functions. The Net/82 fea- 
tures a Z80A processor, 
two serial ports, optional 
floating-point processor, 



for Multlusers 

interrupt controller, 
shadow EPROM (erasable 
programmable read-only 
memory), a real-time 
clock, and an S-100 
parallel port for com- 
munication with the 
master processor. 

The Net/82 is compati- 
ble with the MuDOS, 
CP/M, MP/M, and CP/Net 




North Star Takes 

North Star Computers' 
new Advantage stand- 
alone desktop microcom- 
puter system has full 
graphics capabilities. The 
fully integrated system is 
capable of producing bar 
and pie charts, plotted 
graphics, and three-di- 
mensional visual displays. 
The Advantage features 
two integrated double- 
sided double-density 
floppy-disk drives, an 
87-key typewriter-style 
keyboard with 15 pro- 
grammable function keys, 
a 1 2-inch video-display 
screen, business-graphics 
software, self-diagnostic 
capabilities, and com- 
patibility with Horizon 
series software. 

The Advantage is com- 
patible with all the North 
Star-developed software 



Advantage 

for the Horizon series. Op- 
tional software packages 
that support the CP/M 
operating system and 
North Star's application- 
support packages for 
word and data processing 
are available. In the future, 
North Star's Advantage 
and Horizon series com- 
puters will be enhanced to 
attach directly to local net- 
works. This allows busi- 
ness users to decide now 
in favor of single- or multi- 
user systems without fear 
of short-term ob- 
solescence. 

The Advantage costs 
$3999. Contact North Star 
Computers Inc., 1 4440 
Catalina St., San Leandro, 
CA 94577, (415) 
357-8500. 

Circle 427 on inquiry card. 



operating systems. The 
1 28K-byte bank-switched 
memory option allows the 
program to select from 48 
to 63K bytes of user-pro- 
grammable memory, con- 
trolled through an I/O (in- 
put/output) port. Each 
serial port can be custom- 
ized for a variety of ap- 
plications, such as an inter- 
face with a serial printer. 
The interrupt controller 
provides standard inter- 
rupt configurations by 
means of jumper plugs, 
but wire-wrap connections 
can be made to achieve 
special interrupt configura- 
tions. The real-time clock 
provides a 60-Hz interrupt 
source, which is derived 
from the data-rate clock. In 
a networking configura- 
tion, the Net/82 performs 
as a slave processor. Each 
slave operates indepen- 
dently, except for resource 
queuing in the master, 
which makes the entire 
system appear to be ded- 
icated to each user. The 
master processor has com- 
plete control over each 
slave and can reset or in- 
terrupt a slave at any time. 
The Net/82 costs $1395 
or, with 128K bytes and 
the floating-point proces- 
sor, $1995. Contact 
MuSYS Corp., Suite 11, 
1451 Irvine Blvd., Tustin, 
CA 92680, (714) 
750-5693. 

Circle 426 on inquiry ca r d. 



Multiuser 
Development System 

Ithaca Intersystems' 
DPS-8000 is a 16-bit, 
Z8000-based, multiuser 
system. It features a 20-slot 
S-100 mainframe, ad- 
vanced memory manage- 



ment with up to 128K 
bytes of protected 
memory per user, 2.5 
megabytes of parity mem- 
ory in 256K-byte incre- 
ments, serial and parallel 
I/O (input/output), and 
DMA (direct memory ac- 
cess) hard-disk controller 
with 32-bit error checking 
and control. 

The DPS-8000 has an 
advanced multiuser and 
multitasking Unix-compat- 
ible operating system 
called Coherent. Coherent 
has a full range of utilities 
and compilers, file and 
device handling capabil- 
ities, and real-time respon- 
siveness. Also included is 
Interpak 8000— a special 
set of utilities designed to 
aid programmers in the 
rapid editing, correcting, 
and documentation of 
software. For details, con- 
tact Ithaca Intersystems, 
Inc., 1650 Hanshaw Rd., 
POB 91, Ithaca, NY 
14850, (800) 847-2088; in 
New York (607) 257-0190. 

Circle 428 on inquiry card. 




Flexible Business 
Computer 

Data Technology In- 
dustries' System 10 is a 
Z80-based single-user busi- 
ness computer that runs 
CP/M software. The Sys- 
tem )0 has 65K bytes of 
read and write user-pro- 
grammable memory and 
2K bytes of PROM (pro- 
grammable read-only 
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memory). By using 
double-sided, double- 
density 5/4 -inch disk 
drives and 5!/4-inch Win- 
chester hard disks, the 
System )0 provides from 
700K -bytes to 5 mega- 
bytes of disk storage. On- 
screen data are easily 
managed because a sep- 
arate microprocessor 
handles the keyboard and 
video display. A clear-to- 
end-of-line function and 
an addressable cursor are 
coupled with a transfer 
rate for responsive video 
displays. Other features in- 
clude power-down disk 
protection, switching 
power supply, and the 
capability of supporting 
multiple users by linking 
several System 10s or by 
having one System 1 act 
as the master. Contact 
Data Technology Indus- 
tries, 700 Whitney St., San 
Leandro, CA 94577, (415) 
638-1206. 

Circle 429 on inquiry card. 



Fortune Shines 
on the 68000 

The Fortune 32: 1 6 desk- 
top microcomputer is 
based on the Motorola 
68000 microprocessor. It 
features the Unix operat- 
ing system and a full range 
of business applications 
software packages. The 
basic Fortune 32:16 in- 
cludes a 32-bit micropro- 
cessor with a 16-bit data 
path, expandable memory 
from 128K bytes to 
1 megabyte, a 1 -mega- 
byte 5!/4-inch floppy-disk 
drive, a keyboard, and a 
1 2-inch video-display 
screen. For applications re- 
quiring greater storage 
capacities, a 5!/4-inch 



Winchester disk drive with 
5, ]0, or 20 megabytes of 
storage is available. 

The single-user Fortune 
32:16 is readily expand- 
able to a multiuser, multi- 
application system. It can 
be upgraded in the field to 
a multiuser, timeshared 
system that can be em- 
ployed in a Xerox Ethernet 
network. 

The Fortune 32:16 sup- 
ports most widely used 
languages, including 
BASIC, COBOL, FOR- 
TRAN, Pascal, and C. Its 
99-key keyboard is remov- 
able. The keyboard has a 
1 5-key numeric keypad 
with nine cursor-control 
keys and 16 pro- 
grammable-function keys. 

The basic Fortune 32: 1 6 
system costs $4995. Con- 
tact Fortune Systems 
Corp., 1501 Industrial Rd., 
San Carlos, CA 94070, 
(415) 595-8444. 

Circle 430 on inquiry card. 



UtUHH 
UIHUU 

IllUlUt 

i-'Hiiimii 



Gateway for 
Designers 

Forward Technology 
has unveiled the third 
member of its Gateway 
Series of Multibus-com- 
patible single-board com- 
puters: the FT-68M. Based 
on the 16-bit Motorola 
68000, the FT-68M has 
256 K bytes of user-pro- 
grammable memory, in- 
cluding error detection, 
two-level, multiprocess 
memory management 
and protection, serial and 



parallel communication 
facilities, and five 
counter/timers. The 
FT-68M is designed to 
assist system designers 
who need the power and 
flexibility of the 68000 
combined with 256K 
bytes on a single Multibus- 
compatible board. 

The FT-68M has two 
user-programmable RS- 
232C interfaces, and its 
serial interfaces will 
operate in either syn- 
chronous or asyn- 
chronous modes. Among 
its other features are Xenix 
operating system com- 
patibility, no wait states 
with local RAM (random- 
access memory), up to 
32K bytes of PROM (pro- 
grammable read-only 
memory), dual serial-com- 
munication channels, 
single 16-bit input port, 
8-megabyte addressability, 
8 MHz clock rate, and IEEE 
(Institute of Electrical and 
Electronics Enginneers) 
P-796 Bus (Multibus) with 
Multimaster capabilities. 
The FT-68M costs $3495. 
Contact Forward Tech- 
nology Inc., 2595 Martin 
Ave., Santa Clara, CA 
95050, (408) 988-2378. 
Circle 431 on inquiry card. 



Single-Board 
Computer 

RCP Systems' IEEE (In- 
stitute of Electrical and 
Electronics Engineers) 
S-100 interface board is a 
single-board computer for 
the hobbyist or small-sys- 
tems manufacturer. The 
board has a 4-MHz Z80 
microprocessor, a 27 1 6 
EPROM (erasable pro- 
grammable read-only 
memory), a four-channel 



timer, two parallel ports, 
two serial ports with on- 
board drivers and receivers 
with data rates ranging 
from 75 to 38,400 bits per 
second, and 1 6K bytes of 
dynamic user-program- 
mable memory expand- 
able to 128K bytes with 
software bank-select of 
the upper and lower 
banks. Other features in- 
clude an S-100 slave ad- 
dress of 1 to 64, an inter- 
rupt-driven system, and 
five onboard regulators. 

The board costs $1395, 
assembled and tested. 
Contact RCP Systems Inc., 
1020 East 18th Ave., 
North Kansas City, MO 
641 16, (816) 221-0816. 

Circle 432 on inquiry card. 




Let the Professor 
Show You 

Looking for an inexpen- 
sive way to learn how to 
design a program? Let the 
Micro-Professor show 
you. The Micro-Professor 
is a book-shaped 
Z80-based microcomputer 
learning tool. It has a 
2K-byte ROM (read-only 
memory) monitor program 
with system initialization, 
keyboard and display 
scan, and tape write and 
read. Micro-Professor 
features 2K bytes of user- 
programmable memory, 
24 parallel I/O (input/out- 
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put) lines, audiotape inter- 
face, system clock, and a 
single power supply. As 
your knowledge of micro- 
computing grows, you 
can expand the Micro- 
Professor to Z80-CTC and 
Z80-PIO and add an 
EPROM (erasable pro- 
grammable read-only 
memory) and a prototyp- 
ing board. 

Documentation in- 
cludes a user's manual 
and a book of 18 sample 
programs and experiments 
that range from simple 
software programming to 
complex electronic-control 
systems. The manual in- 
cludes the source listings 
for the 2K-byte monitor 
program, schematic 
diagrams, and operating 
instructions. It also 
describes the hardware 
and software specifica- 
tions. The Micro-Professor 
costs $99; dealer inquiries 
are welcomed. Contact 
Multitech Industrial Corp., 
977-1 Min Shen E. Rd., 
Taipei 105, Taiwan, 
Republic of China, Telex: 
23756 Multiic. 

Circle 433 on inquiry card. 



6-MHz Card for 
S-100 Systems 

The CP 600 Central Pro- 
cessor Card can increase 
your S-100 system's 
throughput by as much as 
50%. The CP 600 is a 
6-MHz, 8-bit Z80 card that 
conforms to the IEEE (In- 
stitute of Electrical and 
Electronics Engineers) 696 
(i.e., S-100) standard. Two 
onboard ports extend 
memory addressing to 24 
bits and I/O (input/output) 
addressing to 16 bits, 
which allows up to 16 



megabytes of system 
memory and 64K bytes of 
system I/O. The system 
memory refresh is per- 
formed as a standard 
S-100 memory-read cycle, 
minimizing the need for 
special logic on memory 
cards. To accommodate 
64K-byte dynamic-mem- 
ory devices, the 8 lower 
address bits are used for 
refreshing. 

The CP 600 has a crys- 
tal-controlled master clock, 
jumper-selectable on- 
board-generated memory 
and I/O wait states, and 
onboard EPROM (eras- 
able programmable read- 
only memory). The CP 
600 is available from Echo 
Communications Corp., 
1708 Stierlin Rd., Moun- 
tain View, CA 94043, 
(415) 969-6086. 
Circle 434 on inquiry card. 



Single-Chip 
Microcomputer 

General Instrument has 
introduced a new 8-bit 
single-chip microcomputer 
called the PIC16C55. The 
PIC16C55 is a low-power 
consumption, 28-pin 
device with wide power- 
supply tolerances. 
Although nominally a 5-V 
device, the chip will ac- 
cept voltages ranging be- 
tween 2.5 and 6 V. The 
device is a CMOS (com- 
plementary metal-oxide 
semiconductor) circuit ar- 
ray that contains user-pro- 
grammable memory, eight 
user-defined I/O (in- 
put/output) lines, a central 
processing unit, and ROM 
(read-only memory). The 
device can perform logical 
processing, basic code 
conversions and for- 
matting, and can generate 




Link Sorcerers 

Exidy Systems' Dis- 
play/S-100 unit links the 
Sorcerer computer to any 
S-100-bus product. The 
Display/S- 1 00 combines 
the expansion capability of 
S-100 products within an 
enclosure that houses a 
1 2-inch green-phosphor 
video display for the 
Sorcerer. The unit is 
mounted on a swivel-base 
stand, and the video 
screen sports a 20-MHz 
bandwidth for high res- 



to S-100 Bus 

olution. The unit's S-100 
bus is a self-contained 
motherboard with power 
supply and translation 
logic for the Sorcerer com- 
puter. 

The Display/S- 100 in- 
cludes cables and docu- 
mentation. The suggested 
retail price is $699. Con- 
tact Exidy Systems, Inc., 
1234 Elko Dr., Sunnyvale, 
CA 94086, (408) 
734-9831. 

Circle 435 on inquiry card. 



timing and control signals 
for I/O devices. 

Internally, the device 
consists of three functional 
elements connected by a 
single bidirectional bus: 
the register file, consisting 
of 32 addressable 8-bit 
registers, an arithmetic 
logic unit, and a program 
ROM of 512 program 
words, each 1 2 bits wide. 
The device features an in- 
telligent controller for 
stand-alone operations, 32 
by 8-bit programmable 
memory, a real-time clock 
counter, onboard or 
crystal-controlled 
oscillator, single-word in- 
structions, single-supply 
operation, and software 
compatibility with other 
members of General In- 
strument's PIC family. The 
eight I/O registers provide 
latched lines for interfacing 
to a wide variety of ap- 
plications, such as scan 
keyboards, drive displays, 
electronic-game control, 
and vending machines. 

Software support is 
available, and sample pro- 
grams can be used to 
develop programs that 
can be assembled into 
machine language using 
PICAL, which was special- 
ly designed for the PIC 
series. PICAL is available in 
a FORTRAN IV version. 
Contact General Instru- 
ment, 600 West John St., 
Hicksville, NY 11802, 
(516) 733-3107. 
Circle 436 on inquiry card. 



Programming and 
Design System 

The IDC-8 is a pro- 
gramming and design sub- 
system based on the Intel 
8088 microprocessor. Soft- 
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ware developed on the 
IDC-8 is compatible with 
other 8088-based com- 
puters, including the IBM 
Personal Computer. The 
device features an 
1 8-square-inch wire-wrap 
area for special design ap- 
plications, card expan- 
sions, and additional 
peripheral-support circuitry 
and processors. The IDC-8 
includes a 5-MHz 8088 
microprocessor, monitor 
software in an 8755 I/O 
(input/output) ROM (read- 
only memory), 1 K bytes of 
static RAM (random- 
access memory), 256 
bytes of I/O memory, and 
an 8251 -based video-dis- 
play interface. The I/O 
ROM and the I/O RAM 
have a total of 38 parallel 
I/O lines. The device re- 
quires 5 volts at 1 amp, 
and it communicates by 
means of an RS-232C ter- 
minal. 

The IDC-8 is fully assem- 
bled and tested and is ship- 
ped with complete docu- 
mentation for hardware 
and software applications. 
It costs $399; kit versions 
are available. For details, 
contact Intelligent Devices 
Corp., One Cameron PI., 
Wellesley, MA 02181, 
(617) 237-7327. 
Circle 467 on inquiry card. 



Symbol-Processing 
System 

The Symbolics 3600 is a 
dedicated computer sys- 
tem that's designed for 
high-productivity software 
development and support 
of large symbolic systems. 
Typical applications in- 
clude CAD (computer- 
aided design), artificial in- 
telligence, and expert sys- 



tems. The primary lan- 
guage of the 3600 is Sym- 
bolics' ZetaLisp, an ex- 
pressive, efficient, and ex- 
tensible langauge. Fully in- 
tegrated into the ZetaLisp 
language is a unique ap- 
proach to object-oriented 
programming called the 
Flavor System. In addition 
to ZetaLisp, FORTRAN-77 
and Pascal can be run on 
the 3600. 

The basic Symbolics 
3600 hardware consists of 
a high-performance micro- 
coded central processing 
unit with 36-bit tagged ar- 
chitecture and 32-bit data 
paths, special features for 
symbolic computing, 
1.125 megabytes of main 
memory, a fast-access 
67-megabyte Winchester 
hard-disk drive, 10-mega- 
bit-per-second Ethernet \\ 
network interface, two 
serial lines, and a graphics 
console with 1 00-key key- 
board with N-key rollover, 
a landscape-format 
1 000-line black-and-white 
bit-mapped display, a 
mouse, and audio output. 
The 3600's virtual mem- 
ory consists of more than 
one million pages of 256 
words of 36 bits each. 

The 3600 has a Moto- 
rola MC68000-based 
front-end processor that 
serves two functions: dur- 
ing normal operation it 
controls low- and 
medium-speed I/O (in- 
put/output) devices and 
performs error logging and 
recovery; when the 3600 
is not running, it is used for 
debugging. Contact Sym- 
bolics Inc., 21150 Califa 
St., Woodland Hills, CA 
91367, (213) 347-9224. 

Circle 437 on inquiry card. 
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Little Big 

The Findex computer is 
a complete microcomput- 
er system that weighs only 
3 1 pounds and is no larger 
than the average electric 
typewriter. The Findex has 
a keyboard, memory 
capacity of up to 2 million 
characters on floppy-disk 
drives, a display, and a 
printer. Serial, parallel, and 
S-100 bus interfaces are 
standard, and Bell 103 and 
CCITT acoustic couplers 
are available as options. 
Many high-level lan- 
guages are supported, in- 
cluding Business BASIC, 
COBOL, Pascal, FOR- 



Computer 

TRAN, APL, and PL/I. Ap- 
plications software is also 
available. 

The Findex computer 
will operate on 1 10 V 
(volts), 220 V, or 12 V, 
and its battery backup will 
let the machine operate 
for 30 minutes. Depend- 
ing on the peripherals 
and software selected, the 
Findex computer costs be- 
tween $6980 and 
S20W0. Contact Findex, 
20775 South Western 
Ave., Torrance, CA 
90501, (213) 533-6842. 

Circle 438 on inquiry card. 



Versatile Business Computers 



The System 1 2B is the 
heart of a new line of busi- 
ness computers from Mid- 
west Scientific Instru- 
ments. The 12B supports 
four users simultaneously, 
contains 328K bytes of 
memory, and employs a 
1 0-megabyte partially 
fixed and partially 
removable hard-disk drive 
that is capable of sup- 
porting several hundred 
megabytes of online disk 
storage. 



The 12B uses the SDOS 
operating system and runs 
a complete library of busi- 
ness-software modules, in- 
cluding inventory control, 
bills of material, sales order 
entry, accounts receivable 
and payable, and payroll. 
The system starts at $2495 
for a 64K-byte model. For 
details, contact Midwest 
Scientific Instruments, 220 
West Cedar. Olathe, KS 
66061, (9.13) 764-3273. 

Circle 439 on inquiry card. 
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Have Angels In Your 
Office 

The Angel-I is an 
S-100-based word- and 
data-processing system 
featuring a Z80 central- 
processing unit, 64K bytes 
of programmable mem- 
ory, two large-capacity 
8-inch floppy-disk drives, 
an 80-character by 24-line 
video-display screen, and 
a daisy-wheel printer. The 
new multiterminal Angel-I 
small-business system can 
support up to sixteen ter- 
minals and from four to six 
users concurrently writing 
and testing programs. Pro- 
grams can be developed 
for 16-bit target com- 
puters, such as the 8086 
microprocessor. Three ver- 
sions are offered: a low- 
cost model for order desks 
and doctors' offices, a 
medium-priced model for 
word and data processing, 
and a multiterminal system 
that features off-line pro- 
cessing. 

Angel-I system terminals 
feature Z80 processors, 
from 48,000 to 68,000 
characters of memory, 
and serial I/O (input/out- 
put). In the top-of-the-line 



multiterminal Angel-I sys- 
tem, each terminal has a 
separate mainframe, 
64,000 characters of 
memory, a single large- 
capacity 8-inch floppy-disk 
drive, and a serial I/O 
channel for communica- 
tion with the central pro- 
cessor. The Angel-I costs 
$7995; add-on terminals 
range from $ 1 500 to 
$3500, depending upon 
model selected. Contact E 
& U Engel Consulting, 
1719 South Carmelina 
Ave., Los Angeles, CA 
90025, (213) 820-4231. 

Circle 440 on inquiry card. 



System Has 
Robotics Potential 

The VI/iP (Versatile In- 
dustrial Microprocessor) 
7000 is a small, 18- by 
27-cm|6 1 /2-by 10%-inch), 
microcomputer system 
designed for OEM (original 
equipment manufacturer) 
and small-user applications 
in industrial control, 
machine automation, and 
robotics. Among the 
VI/aP's features are 
stepper-motor drivers, A/D 
(analog-to-digital) and D/A 



(digital-to-analog) con- 
verters, a real-time calen- 
dar clock, and optically 
isolated I/O (input/output). 

The Vl/iP uses a 6502 
microprocessor, and its 
bus is KIM-compatible. The 
bus uses two 44-pin edge 
card connectors per slot, 
one for the central bus 
and the other for addi- 
tional applications. 

The VI/xP 7000 costs be- 
tween $500 and S2000, 
depending on config- 
uration. Contact Systems 
Innovations Inc., POB 
2066, Lowell, MA 01851, 
(617) 459-4449. 
Circle 441 on inquiry card. 



Electronic Mail 
Data Sheet 

The CDI/Comet Por- 
table Electronic Mail Sys- 
tem is a business-com- 
munications software 
•package that uses Com- 
puter Devices' Miniterm 
computer as an electronic 
mailbox. The CDI/Comet 
features guaranteed 
message distribution, 
24-hour-a-day accessibili- 
ty, English-language com- 
mands, and word-pro- 
cessing and editing func- 
tions. A data sheet describ- 
ing the CDI/Comet is 
available from the com- 
pany. It explains how the 
CDI/Comet, when used 
with Miniterm computer 
terminals, provides effi- 
cient, cost-effective, and 
instantaneous access to 
field personnel and how it 
ensures accurate, com- 
plete, and guaranteed 
message delivery. The 
CDI/Comet data sheet can 
be obtained from Com- 
puter Devices Inc., 25 



North Ave., Burlington, 
MA 01803, (800) 
225-1230; in Massachu- 
setts (617) 273-1550. 

Circle 442 on inquiry card. 

PERIPHERALS 




High-Resolution 

Alphanumerlcs 

Display 

The GT-1 Z80-based 
Multibus-compatible 
video-display board fea- 
tures a high-resolution 
(640 by 500 pixel) mono- 
chrome graphics display 
with onboard vector, arc, 
circle, and text generation. 
Two user-programmable 
and several built-in pat- 
terns are available for dif- 
ferent line and sres fill 
styles, as well as eight text 
sizes. The GT- 1 includes a 
separately addressable 
scrolling alphanumerics 
display that features 80 by 
25 characters, four in- 
dividually programmable 
attributes, and a fully ad- 
dressable cursor. The 
96-character ASCII (Ameri- 
can Standard Code for In- 
formation Interchange) set 
is standard. The ASCII code 
is enhanced with 32 spec- 
ial characters, with the op- 
tion of a second user- 
specified set. 

The GT- 1 uses 5 volts at 
1.5 amperes from the 
Multibus. Communication 
with the host computer is 
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accomplished by a sepa- 
rate 25-pin EIA (Electronics 
Industry Association) con- 
nector. The GT-1's RS- 
232C interface supports 
full-duplex serial com- 
munication with 16 
switch-selectable data 
rates to 38.4 kbps (thou- 
sand bits per second). Up 
to 256 characters can be 
buffered in both directions. 
A connector is provided 
for attaching an 8-bit 
parallel keyboard, and 
composite and XYZ video 
connections are standard. 
TheGT-1 usesXOFF/XON 
protocols. 

In single quantities, the 
GT-1 costs $1995. Con- 
tact Micrographics 
Research, 28 Pioneer Dr., 
Nashua, NH 03062, (603) 
888-6790. 

Circle 443 on inquiry card. 



Macrosystem-88 

The Macrosystem-88 
adds 1 6-bit processing 
power and up to 128K 
bytes of additional RAM 
(random-access memory) 
to the Apple \\. The Macro- 
system-88 is a full micro- 
computer system based 
on the 5-MHz Intel 8088 
8/16-bit microprocessor. It 
has 64K bytes of program- 
mable memory, expand- 
able to 1 28K bytes, and 4K 
bytes of PROM (program- 
mable read-only memory) 
on a single self-contained 
board with power supply. 
The Macrosystem-88 fea- 
tures front-panel power 
and reset switches and in- 
dicators for run, pause, 
and select. 

The Macrosystem-88's 
DMA (direct memory ac- 
cess) control card, which 




Paper Tape for 

Your Apple \\ can have 
complete paper-tape capa- 
bility for less than $ 1 800 
with Addmaster's parallel 
interface board and data- 
handling program. The 
cable, which connects the 
Model 600-1 punch and 
the Model 605 reader to 
your Apple, costs $75. The 
Data Handling Program 



Apples 

costs $100, the Model 
600-1 is $1099, and the 
Model 605 is $495. Ap- 
plications include numer- 
ical control and secure 
communications systems. 
Contact Addmaster Corp., 
416 Junipero Serra Dr., 
San Gabriel, CA 91776, 
(213) 285-1121. 

Circle 444 on inquiry card. 



can be installed in any Ap- 
ple slot except 0, handles 
communications between 
the Macrosystem-88 and 
the Apple. On this basis, 
the Macrosystem-88 has 
complete access to the Ap- 
ple's memory and 
peripherals. The Apple's 
6502 microprocessor 
handles I/O (input/output) 
processing. 

Macrosystem-88 can 
run Digital Research's 
CP/M-86 and Softech 
Microsystems' UCSD 
Pascal p-System 4.0 with 
UCSD Pascal along with 
FORTRAN-77 and a BASIC 
compiler. Switching be- 
tween Apple DOS (disk 
operating system) and 
CP/M-86 is as simple as 
booting with the ap- 
propriate disk. 

The Macrosystem-88 
has a suggested retail price 
of $995. Contact Cal-Tech 
Computer Services Inc., 
4112 Napier St., San 
Diego, CA 921 10 r (714) 
275-4350. 

Circle 445 on inquiry card. 



IBM-Compatible 
Equipment 

Tecmar's new line of 
hardware products are 
compatible with the IBM 
Personal Computer. In the 
vanguard is the Tecmate 
Expansion Chassis, a 
seven-slot expansion 
cabinet for IBM-compatible 
boards. It features heavy- 
duty power supplies and 
provision for a 5/4 -inch 
Winchester hard-disk 
drive. 

Some of Tecmar's other 
products include a time-of- 
day clock, a BSR X-10 
device-control module, a 



Winchester disk and con- 
troller, a 256K-byte pro- 
grammable memory 
board, a serial and parallel 
port I/O (input/output) 
board, D/A (digital-to- 
analog) and A/D (analog- 
to-digital) converters, a 
video digitizer, and a step- 
per motor controller. Con- 
tact Tecmar, 23600 Mer- 
cantile Rd., Cleveland, OH 
44122, (216) 464-7410. 
Circle 446 on inquiry card. 




Super Isolator 

Electronic Specialists' 
Super Isolator is designed 
to control electrical pollu- 
tion that can damage your 
hardware. The Super 
Isolator features three in- 
dividually dual-pi-filtered 
AC sockets and heavy- 
duty spike and surge sup- 
pression. Equipment inter- 
actions are eliminated and 
disruptive or damaging 
power-line pollution, such 
as spikes from lightning or 
heavy machinery, is con- 
trolled. The Super Isolater 
can control pollution for a 
1875-watt load; each 
socket can handle a 
1000-watt load. The 
Model ISO-3 Super Isolator 
costs $94.95 and is avail- 
able from Electronic Spec- 
ialists Inc., Ill South 
Main St., Natick, MA 
01760, (617) 655-1532. 

Circle 447 on inquiry card. 
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Modular 
Color Printer 

The Prism printer is a 
modular 80- or 132- 
column dot-matrix printer 
that allows add-on 
modules for expanded 
graphics, resolution, 
speed, type style, single- 
sheet feeding, and color 
abilities. The basic Prism 
printer is a correspon- 
dence-quality device 
capable of printing at up 
to 150 cps (characters per 
second) in a 24 by 9 dot 
matrix, expandable to a 
high-speed data mode of 
200 cps and a character 
resolution of 24 by 1 8. 

The Prism printer is 
based on the Motorola 
6803 microprocessor and 
features bidirectional print- 
ing, logic-seeking abilities, 
and high-speed slew for 
increased throughput. 

Optional equipment for 
the Prism printer includes a 
graphics module and a 
color module with a 
choice of three four-zone 
color ribbons and soft- 
ware for text or data 
modes. Up to eight colors 
can be produced using a 
four-color ribbon. Paper 
feed is semiautomatic cut- 
sheet, where the operator 
inserts an 8/2- by 1 1 -inch 
sheet and the printer auto- 
matically positions it. The 
basic 80-column Prism 



printer costs $899. Con- 
tact Integral Data Systems 
Inc., Milford, NH 03055, 
(800) 258-1386; in 
New Hampshire (603) 
673-9100. 

Circle 448 on inquiry card. 




DMM Connects 
to Microprocessors 

Sabtronics' Model 2020 
Digital Multimeter (DMM) 
has microprocessor inter- 
faces so that it can adapt 
to any personal computer. 
The DMM has a 3/2 -digit 
LED (light-emitting diode) 
display and 0. 1 % basic 
DC accuracy. It is capable 
of directly measuring AC 
and DC voltages of up to 
1000 volts, resistances up 
to 20 megohms, and AC 
and DC currents up to 10 
amperes. Optical coupling 
between the DMM and 
the computer protects the 
computer from damage 
and serves to isolate 
ground noises that can af- 



fect sensitive measure- 
ments. 

The Model 2020 DMM 
is supplied with cables and 
I/O (input/output) support 
needed for connection 
with TRS-80, Apple, PET, 
or Atari microcomputers. 
The DMM costs $299, in- 
cluding interface and 
some software support. 
Contact Sabtronics Inter- 
national Inc., 5709 North 
50th St., Tampa, FL 
33610, (813) 623-2631. 

Circle 449 on inquiry card. 



Timer/Counter Board 

The STD-VI08 I/O timer/ 
counter board is handy for 
process control, produc- 
tion testing, or data log- 
ging. It features eight pro- 
grammable I/O (input/ 
output) ports and 64 in- 
dividually programmable 
I/O lines. The STD-VI08 
has 16 programmable 
handshake lines that per- 
mit high-speed data trans- 
fers to peripherals and four 
16-bit timers that allow a 
wide range of timing (2 
microseconds to many 
hours), automatic pulse 
output to an I/O line, and 
interrupt-on-timeout 
capabilities. Incoming I/O 
signals can be monitored 
without the intervention 
of the central processor by 
means of four 1 6-bit event 
counters. Four program- 
mable shift registers permit 
serial data to be sent and 
received. Fully program- 
mable interrupts on all 
functions avoid the over- 
head of software polling. 
Connection to I/O devices 
is accomplished by stan- 
dard 50-pin headers and 
switch-selectable address- 



ing facilitates system con- 
figuration. 

The STD-VI08 costs 
$199, including a one- 
year warranty and docu- 
mentation. It's available 
from Forethought Prod- 
ucts, 87070 Dukhobar 
Rd., Eugene, OR 97402, 
(503) 485-8575. 

Circle 450 on inquiry card. 



Winchester and 
Floppy Disk System 

The Model SCS-I0/F 
Winchester hard-disk and 
8-inch floppy-disk drive 
subsystem can interface 
with most popular micro- 
computers, including the 
Apple 11 the TRS-80 I, 11, 
and III, and S-100 micro- 
computers. The SCS-10 
permits the use of most 
disk operating systems, 
which allows standard 
8-inch CP/M floppy disks 
to operate with Apple 11 
machines and 3.3 Apple 
DOS with l.l Pascal. Its 
storage capacities start at 
1 0-megabyte configura- 
tions and range as high as 
120 megabytes. For 
higher storage levels, 
daisy-chaining is permit- 
ted. The SCS-10 supports 
Supercalc, DB Master, and 
medical, legal, accounting, 
stock, and educational 
applications software 
packages. 

The SCS-10 is shipped 
complete with controller, 
host adapter, operating 
software, power supply, 
cables, cabinet, and user 
manuals. For details, con- 
tact Santa Clara Systems, 
Inc., 560 Division St., 
Campbell, CA 95008, 
(408) 997-2010. 
Circle 451 on inquiry card. 
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PUBLICATIONS 

Short Form Catalog 

Micro Power Systems 
has an updated edition of 
its short form catalog that 
lists all of its current prod- 
ucts. Micro Power Systems 
markets digital-to-analog 
(D/A) and analog-to-digital 
(A/D) converters, precision 
voltage references, analog 
multiplexers, analog 
switches, op amps, and 
dual transistors. Included 
in the updated catalog is a 
comparison of standard 
MOS (metal-oxide semi- 
conductor) devices to 
Micro Power Systems' 
custom high-density 
CMOS (complementary 
metal-oxide semiconduc- 
tor) devices. Micro Power 
Systems custom designs 
LSI (large-scale integration) 
circuits for such applica- 
tions as pacemakers and 
digital meters. 

The short form catalog 



is available from Micro 
Powers Systems inc., 
3100 Alfred St., Santa 
Clara, CA 95050, (408) 
247-5350. 

Circle 452 on inquiry card. 



Telecommunications 
Policy 

Each issue of Telecom- 
munications Policy in- 
cludes articles on assess- 
ment, control, and man- 
agement of developments 
in telecommunications and 
information systems. A 
one-year subscription to 
this quarterly journal costs 
$124.80. Contact IPC 
Science and Technology 
Press, Ltd., 205 East 42nd 
St., New York, NY 10017, 
(212) 867-2080. In Eng- 
land, contact IPC Science 
and Technology Press, 
Ltd., POB 63, Westbury 
House, Bury St., Guildford, 
Surrey, GU2 5BH, England. 

Circle 453 on inquiry card. 




Stepper Motor Catalog 



Stepper motors and con- 
trols are described in Cat- 
alog ST-1 from the Bodine 
Electric Company. The cat- 
alog includes test data, ap- 
plication guides, check lists, 
and thermal-characteristics 



information showing 
motor temperatures. For 
your free catalog, write to 
Bodine Electric Co., 2500 
West Bradley Place, 
Chicago, I L 60618. 

Circle 454 on inquiry card. 



New Books from 
Arcsoft 

Books on the TRS-80 
Color Computer and 
Pocket Computer are 
described in a free 1 6-page 
catalog from Arcsoft 
Publishers. The books in- 
clude tips, tricks, secrets, 
and programming short- 
cuts as well as many 
new programs. Among 
Arcsoft's titles are BASIC 
Made Easy, 50 Color 
Computer Programs in 
BASIC for the Home, 
School, & Office, and 101 
Pocket Computer Pro- 
gramming Tips & Tricks. 
The books range in price 
from $6.95 to $9.95. For 
your free catalog, contact 
Arcsoft Publishers, POB 
132BY, Woodsboro, MD 
21798, (301) 845-8856. 

Circle 455 on inquiry card. 



Experiments In 
Artificial Intelligence 

John Krutch's Experi- 
ments in Artificial In- 
telligence for Small Com- 
puters begins with an ex- 
planation of artificial in- 
telligence illustrated by a 
short Microsoft Level 11 
BASIC program. Problem- 
solving, natural-language 
processing, and other 
aspects of artificial in- 
telligence are covered in 
the same easily under- 
stood manner. 

Experiments in Ar- 
tificial Intelligence for 
Small Computers is avail- 
able in softcoverfor $8.95. 
Contact Howard W. Sams 
& Co., 4300 West 62nd 
St., Indianapolis, IN 46268, 
(800) 428-3696; in In- 
diana, (317) 298-5400. 

Circle 456 on inquiry card. 



SOFTWARE 

Engineering 
Software 

Micro-Tech Associates 
has structural and founda- 
tion engineering software 
programs for the Apple 11 
Plus microcomputer that 
provide an alternative to 
high-cost service bureaus. 
The disk-based Pascal and 
FORTRAN programs are 
designed for interactive 
use and include SBEAM, 
GRID, and TRUSS2D. The 
programs are easy to use 
and do not require pro- 
gramming knowledge. 
Contact Micro-Tech Asso- 
ciates, 2305 Appleby 
Court, Wheaton, IL 
60187. 

Circle 457 on inquiry card. 



Multlplan — Electronic 
Spreadsheet 

Multiplan, a new elec- 
tronic spreadsheet, is now 
available from Microsoft. 
The spreadsheet is 63 col- 
umns wide, 255 rows 
deep, and several pages 
thick. You enter the 
numbers, titles, or for- 
mulas, and all computa- 
tions are performed auto- 
matically. You can assign 
a name to any given cell 
or area and then access 
that name in future plan- 
ning activities. 

Multiplan offers exten- 
sive screen messages, a 
menu of commands, and 
a Help file that's always 
available. Multiplan gives 
you a number of features: 
easy editing, relative ref- 
erences, cell formatting, 
and a copy command. 
Column widths can be 
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reduced from the standard 
10-character column with 
the Format command and 
you can watch up to eight 
different areas through 
Multiplan's windows as 
you work. 

Multiplan is available to 
run on CP/M systems and 
the Apple 11. For details, 
contact Microsoft, \0700 
Northup Way, Bellevue, 
WA 98004, (206) 
828-8080. 

Circle 458 on inquiry card. 



Pascal Sourcebooks 

The Pascal Sourcebooks 
are a complete library of 
well-structured Pascal soft- 
ware written in a self-doc- 
umenting style. Among 
the Pascal Sourcebooks 
being offered are File Sys- 
tem, Incremental Backup 
System, Report Generator, 
Graphic Applications-I, 
and Typewriter Simulators. 
File System lets you inter- 
rogate directories from ap- 
plications program. In- 
cremental Backup System 
will save recently used files 
so that loss of disk data is 
prevented. Using the 
UCSD Pascal system's 
screen editor, Report Gen- 
erator lets you create 
word-processing-quality 
documentation. Examples 
of Pascal programs driving 
applications-oriented 
graphics are provided in 
Graphics Applications-I, 
and Typewriter Simulators 
turns a printer and a ter- 
minal into an electric type- 
writer with automatic ad- 
dress accumulation, 
envelope addressing, and 
line-by-line correction. 

With an Apple Pascal 
disk, the Pascal Source- 
books range in price from 



$49.95 to $109.95. Con- 
tact North American Tech- 
nology, Suite 23, Strand 
Building, 174 Concord St., 
Peterborough, NH 03458, 
(800) 854-0561, operator 
860; in California (800) 
432-7257, operator 860; 
in New Hampshire (603) 
924-6048. 

Circle 459 on inquiry card. 



You've Earned an 
MBA 

Context Management 
Systems' MBA software 
package blends database, 
electronic spreadsheet, 
word-processing, graph- 
ics, and communications 
capabilities into a single 
system. Once information 
has been added to MBA's 
database, it can be used 
without further typing or 
keystrokes. Specific figures 
can be called up and in- 
serted into a report auto- 
matically. You can com- 
municate numbers in rows 
or columns, let MBA for- 
mat figures into charts or 
graphs, or you can return 
to your figures and run ex- 
perimental simulations. As 
an electronic spreadsheet, 
you can change a 
number, and MBA will 
recalculate affected items. 

MBA's word processor 
lets you prepare concise, 
accurate reports. The 
reports can use data 
stored in other MBA 
modules, so you can have 
MBA fill in appropriate fig- 
ures as you write the 
report. 

MBA requires an IBM 
Personal Computer with 
192K bytes of random- 
access memory, dual disk 
drives, and a video 
monitor or an Apple III 



with 256K bytes of 
memory, dual disk drives, 
and a video monitor. A 
modem and a printer are 
recommended. Contact 
Context Management Sys- 
tems Inc., Suite 101, 
23864 Hawthorne Blvd., 
Torrance, CA 90505, 
(213) 378-8277. 
Circle 460 on inquiry card. 



Report Manager 

The Report Manager 
creates and instantly up- 
dates a variety of reports 
for financial, accounting, 
engineering, and scientific 
applications. The CP/M- 
based Report Manager 
can generate income 
statements, balance 
sheets, sales forecasts, and 
other business reports. The 
reports can be created 
from any plane in the X, Y, 
and Z axis "data cube" 
generated by the pro- 
gram. This "third dimen- 
sion" calculating ability 
allows for the existence of 
thousands of individual 
cells, each of which can 
contain a number, a label, 
or a formula. Report Man- 
ager has editing com- 
mands for changing or ad- 
dling to a cell's contents. 
Reports can be up to 255 
cells wide, long, and deep, 
and multiple report pages 
with controls to scan data 
on any page or all the 
pages on one column are 
provided. 

The Report Manager 
has the ability to copy por- 
tions of rows or columns, 
entire portions of pages, or 
full sections from sets of 
pages. It lets you view four 
independent sections on- 
screen and define head- 
ings that are longer than 



nominal cell widths. Cal- 
culations on calendar and 
time entries for determin- 
ing the duration of flow- 
charts and work in pro- 
gress can be performed. 

The Report Manager is a 
standard feature with 
NEC's PC-8000 series 
microcomputer. Contact 
NEC Home Electronics 
USA, 1401 Estes Ave., Elk 
Grove Village, IL 60007, 
(312) 228-5900. 

Circle 461 on inquiry card. 

MISCELLANEOUS 



Datalife 




Head-Cleaning Kits 

The Verbatim Datalife 
head-cleaning kit consists 
of a reusable Lexan jacket, 
which is impervious to 
head-cleaning solvents, 
and presaturated, dispos- 
able cleaning disks. The 
kits are available in 5/4- 
and 8-inch sizes and can 
be used on both single- 
and dual-head drives. 
Operation is easy: the disk 
is removed from its protec- 
tive foil and polyethylene 
pouch, inserted in the Lex- 
an jacket, and the whole 
assembly is placed in the 
drive for 60 seconds. 

The Verbatim Datalife 
head-cleaning kit is not 
recommended for use on 
Vydec 8-inch-drive word 
processors. The kit has a 
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FLOPPY DISK DRIVES 

SPECIAL!!!!!!!! QUME DATATRAK 8 

Virtually the industry standard. High quality/ 
reliability. Full featured, double sided, double 
density. 

1-5 $499 

6-9 $485 

10 $475 

TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 

TM100-2 48TPI (500 KBYTES) $325 

Compatible with Northstar, Cromemco, TRS-80 

TM100-4 96 TPI (1000 KBYTES) $425 

Compatible with Zenith, Heath, etc. 

TANDON 5V4" HARD DISKS 

TM 602 (5MB) $1195 

TM603(10MB) $1295 




CONTROLLERS 

Tarbell single density kit $195 

Tarbell single density A & T $310 

Tarbell double density A & T $425 

CCS 2422 w/CPM 2.2 $350 

Godbout Disk 1 $450 

MDA MXV-21 LSI-11 controller (RX-01, RX-02 compatible 




$1050 



MISCELLANEOUS 

2 Disk drive enclosure $ 95 

(fits Siemens, Shugart, Qume) 

CP-206 power supply $110 

(powers two floppies) 

Mini-Enclosure with power supply 

1 drive $ 85 

2 drives $120 



Cable Kits 2 drives $ 35 

3 drives $ 40 

4 drives $ 45 

Diskettes ss $39/1 - ds $59/1 



CPU 

CCS 2810 $ 275 

Godbout Z-80A $ 275 

Godbout 8085A $ 295 

MEMORY 

CCS 2065 64K dynamic $ 595 

CCS 21 1 6 32K static $ 625 

Godbout RAM 17 64K $ 675 

I/O 

CCS 2710 4 SIO $ 325 

Godbout Interfacer 1 $ 225 

Godbout Interfacer 2 $ 225 



NEW !!!! 

Qume Sprint 9 
DAISY WHEEL PRINTER . . $2395 

45 CPS, RO. Available in KSR version. 
Call for further particulars. 
Ribbons: $125/case 
Bidirectional tractor feed $225 

NEW !!!! 

ABM 85 Video Terminal . . $ 895 

— Detachable keyboard 

— Televideo 920, ADM 3A compatible 

— High resolution green phosphor (23 MHZ) 

— Extra multi-bus or S-100 slot for stand-alone 
capability 



Electrolabs 



POB 1608, Palo Alto, CA 94302 (415) 321-5601 



Terms of sale: cash or checks, MC/ 
VISA. Min. order $25. CA residents 
add 6% tax. Prices subject to change 
without notice. All goods subject to 
prior sale. 



MULTIBUS 

BLC 80/11 $150 DATACUBE RM-119 64K Dynamic 

SBC 80/30 $450 RAM, with memory refresh + more. 

SBC 204 $450 $595. 

SBC 534 $500 

SBC 556 $200 CENTRAL DATA 128K Dynamic 

SBC 711 $500 RAM, featuring 8/16 bit addressing, 

SBC 614 $100 more $1399. 

NEW YEAR'S SPECIALS 

1 ) 80/1 1 , 204, 556 $695 

2) 80/30, 204, 556 $995 

3) 80/30, 204, Datacube RM-1 19 $1400 

4) 80/30, 204, Central Data 128K $1999 

5) Create your own combo. Call & we will be happy to price it 
for you. Many more multibus boards in stock to choose 
from. (This offer good only while supply lasts, so hurry, 
folks) 

DEVELOPMENT SYSTEM CORNER 

MDS 230, Complete, factory fresh $9999 

Note: We usually have other development systems in stock, 

like MDS 800, 235, etc., so give a jingle to see what Oracle's 

elves have cooking. 

ENDS & ODDS 

Miscellaneous goodies have been accumulating at Oracle. Here's a chance 
to pick up some terrific buys. Please act quickly, as many of these 
won't last long. 

Memorex 660 50 Mby hard disk drive $1000. 

Versatec 1 1 Electrostatic printer $6999. 

General Automation 16/440 with a multitude of peripherals. . $14,000. 
PDP 11/34A with 32K memory, operator's console, and much much 
more. A veritable steal at $7500. 

Terms of sale: MC/VISA O.K. COD shipments with 25% deposit. 
Purchase orders accepted from qualified firms and institutions. All goods 
subject to prior sale, and p^<=>? subject to change without notice. 
Shipping/handling extra. CA residents add sales tax. 



IC RAMAGANZA PARTSALANCHE 



RAM 


1-49- 50-99 100+up 


CPU 


1-49 50-99 100+up 


2104 


$1.00 $ .75 $ .65 


Z80 


$8.95 $8.75 $8.50 


4116 


2.25 2.15 2.00 


Z80A 


9.95 9.75 9.50 


4164 


17.00 15.00 13.00 


6502 


6.95 6.85 6.75 


2114 (450) 


2.25 2.25 2.00 


8085A 


10.00 9.00 8.75 


2114(300) 


2.50 2.25 2.00 


9900 


25.00 23.00 20.00 


4044-25NL 


3.25 3.00 2.75 






6104-3 


2.00 1.75 1.50 






5101 L 


3.00 2.85 2.75 






2147 


3.50 3.25 3.15 






EPROM 


1^9 50-99 100+up 


MISC 


1-49 50-99 100+up 


5203Q 


$7.50 $6.50 $5.50 


3242 


$9.00 $8.00 $7.00 


5204Q 


7.50 6.50 5.50 


8202A 


45.00 43.00 40.00 


2708 


3.25 2.75 2.50 


8255A 


5.75 5.65 5.50 


2716 


5.00 4.50 4.00 


MM5303/ 


2732 


12.00 11.00 9.00 


TR1602B4.00 3.85 3.75 


68764 


30.00 25.00 20.00 


9901 


4.00 3.75 3.65 



Complete listing of Oracle's inventory available for the asking. Please 
write/call to be placed on our mailing list, and thus receive the latest 
& greatest from Oracle. 

Oracle is interested in buying /swapping /selling any /all makes & 
breeds of computers, peripherals, and related subjects. If you wish to 
trade your micro for a mini, mini for a micro, both for a player to be 
named later, and everything up, down, and in between, we may be able 
to assist. We accept virtually any type of gear as trade-ins when purchas- 
ing from us. Call us for the fullest of particulars. Intel, National, DEC, 
HP, DG, & Motorola our specialties. 

If you are interested in products by: MICROBAR, DISTRIBUTED 
COMPUTER SYSTEMS, ETI MICRO, VOTRAX, HEURIKON, INTER- 
PHASE, ELECTRONIC SOLUTIONS, TODD PRODUCTS, DIGITAL 
PATHWA YS, ETC., give us a shout. We are not formal distributors of 
same, but frequently have their MULTIBUS goods in stock, or at our 
fingertips. Call /write for details. 

Oracle Electronics & Trading Co., Inc. 

P.O. Box 921 Palo Alto, CA 94302 (41 5) 961-4920 



434 BYTE February 1982 



Circle 258 on inquiry card. 



What's New? 



suggested price of S 1 2.50; 
a 10-pack of replacement 
disks costs $20. Contact 
Verbatim Corp., 323 So- 
quel Way, Sunnyvale, CA 
94086, (408) 245-4400. 
Circle 462 on inquiry card. 



Programmable CMOS 
interrupt Controller 

The CDP1877 CMOS 
(complementary metal- 
oxide semiconductor) fC 
(integrated-circuit) pro- 
grammable interrupt con- 
troller is designed to 
minimize software and 
real-time overhead for 
multilevel priority inter- 
rupts \n CDP 1 800-based 
microprocessor systems. 
The device features eight 
levels of prioritized inter- 
rupts and software-pro- 
grammable vectoring to 
interrupt routines. The 
CDP 1877 is a memory- 
mapped device with 
latched interrupt requests 
and hard-wired interrupt 
priorities. Interrupts can be 
expanded in increments of 
eight. The CDP 1877 can 
be cascaded into a large 
number of interrupts, 
limited only by the 
amount of memory space 
available and the extent of 
address coding in the 
microprocessor. Its multi- 
ple chip-select inputs 
minimize the amount of 
address space required for 
operation. Selectable 2-, 
4-, 8-, and 16-byte inter- 
vals provide flexibility for 
interrupt-routine memory 
allocations. 

The CDP 1877 operates 
from a single supply 
voltage of 4 to 10.5 V 
(volts). The CDP1877C is 
identical to the the 
CDP 1877 except for the 



operating voltage range, 
which is 4 to 6.5 V. Both 
are supplied in 28-lead 
plastic or hermetically- 
sealed ceramic DIPs (dual 
inline packages). The 
CDP1877 and the 
CDP1877C are priced at 
SI 1.96 and $8.16, respec- 
tively. Contact RCA Solid 
State Div., FOB 3200, 
Somerville, NJ 08876 

Circle 463 on inquiry card. 



Low-Cost 
Oscilloscopes 

The low-cost Models 
2213 and 2215 are mem- 
bers of Tektronix's 2200 
series of dual-trace, 
delayed-sweep oscillo- 
scopes. Both models 
achieve a 60-MHz band- 
width at 20 mV to 1 V 
and 50 MHz at 2, 5, and 
)0 mV settings. The max- 
imum sweep speed is 5 
nanoseconds per division. 
The lightweight oscillo- 
scopes incorporate ad- 
vanced systems for easy 
triggering and provide 
Z-axis input, front-panel 
trace rotation, and beam- 
finder controls. Fewer 
operator adjustments are 
required because both 
units have automatic in- 
tensity and focus. 

The Model 22 13, with a 
single time base, has a 
screen-calibrated delayed 
sweep with 3% accuracy 
and an intensified sweep. 
The Model 2215 has a 
dual time base with 1.5% 
delay time accuracy and 
features alternate sweep 
switching, A/B sweep sep- 
aration control, and B trig- 
gering after delay for jitter- 
free delayed time measure- 
ments. 

The Tektronix Models 



2213 and 2215 cost 
$ WOO and $1400, respec- 
tively. For further details, 
contact Tektronix, Inc., 
Marketing Communica- 
tions Dept., POB 1700, 
Beaverton, OR 97077, 
(800) 547-1845; in 
Oregon (800) 452-6773. 

Circle 464 on inquiry card. 



Timeshared 
Typesetting Service 

Type Share Inc. is a time- 
shared typesetting service 
that can accept sequential 
ASCII (American Standard 
Code for Information Inter- 
change) files from any 
computer and return type- 
set copy according to user 
coding and specifications. 
A computer user can input 
and format material for 
typesetting on his or her 
computer, send it to a 
Type Share center over a 
telephone, and receive 
typeset copy that's ready 
for paste-up and printing. 

To use the Type Share 
system a user must have a 
computer/modem com- 
bination that can transmit 
ASCII sequential files over 
telephone lines. Contact 
Type Share Inc., 83 1 5 Fire- 
stone Blvd., Downey, CA 
90241, (213) 923-9361. 

Circle 465 on inquiry card. 






Add-On Memory 

Cards for the IBM 

Personal Computer 

A. ST. Research has in- 
troduced a series of ultra 
high-density add-on mem- 
ory cards for the IBM Per- 
sonal Computer that fea- 
ture storage capacities 
ranging from 64K to 256K 
bytes of random-access 
memory. The Personal 
Computer- compatible 
cards include parity check- 
ing to ensure data integrity. 
Each card is thoroughly 
tested. 

In addition to the mem- 
ory cards, A. ST. has intro- 
duced a communications 
option card that has two 
RS-232C ports and a wire- 
wrap extender card set. 
The add-on memory cards 
range in price from $495 to 
$1595. which includes a 
one-year warranty. The RS- 
232C port communica- 
tions card costs $240, and 
the wire-wrap extender is 
available for $95. Contact 
A.ST. Research Inc., 
1 7925 B Skypark Circle, Ir- 
vine, CA 92714, (714) 
540-1333. 

Circle 466 on inquiry card. 



Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is 
obtained from "new product" or "press release" copy sent by the 
promoters of new products. If in our judgment the information 
might be of interest to the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup- 
pliers to this marketplace. The information is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica- 
tions/ While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to. evaluate 
the products and companies appearing in the "What's New?" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 
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SUNNY LOW LOW COST 



POWER SUPPLIES 

FOR S-100, FLOPPY DISKS. 




jm 




KIT 1, 2 & 3 For S-100 



R3 



For Three 8" or 
5 1 /4 M Disk Drives 

S-100 POWER SUPPLY KITS (open frame with base plate, 3 hrs. assy, time) 

ITEM USED FOR @ + 8 Vdc @ - 9 Vdc @ + 16 Vdc @ - 16 Vdc @ + 28 Vdc SIZE W x D x I 



S3 2 in 1 Unit for S-100 and 
two 8" or 5 1 /4" Disk Drives. It fits 
most Disk System Mainframes. 

PRICE 



KIT 1 15 CARDS SOURCE 15A 

KIT 2 SYSTEM SOURCE 25A 

KIT 3 DISK SYSTEM 15A 



1A 



2.5A 
3A 

2A 



2.5A 
3A 

2A 



4A 



12" 
12" 

14" 



5" X 47/s" 

5" x AW 
6" x 4 7 / 8 " 



54.95 
61.95 
69.95 



DISK DRIVE POWER SUPPLY "R3" regulated, open frame, assy. & tested 69.95 

SPECS + 5V @ 5A OVP. -5V @ 1A + 24V@ 5A. SHORTS PROTECT 2 SIZES AVAIL .1)9" (W) x 6V (D) x AH" (H). 2) 9" (W) x 4V (D) x 5V 4 " (H) 

OPTION. 1 ) REPLACE + 24V BY + 12V. 2 ) FOR SIZE 1 ONLY. ADD X 12V @ 1A. AT AN ADDITIONAL $12 00 

IDEAL FOR THREE 8" or 5'/4 FLOPPY DISK DRIVES. SUCH AS SHUGART 801/851. SIEMANS FDD 100-8/200-8 OR 100-5 ETC. 

DISK SYSTEM PWR SUPPLY "S3" open frame, assy & tested, compact size: 10 (W) x 6- (D) * 5" (hj 97.95 

REGULATED OUTPUTS FOR DISK DRIVES +5V @ 4A, -5V @ 1A. +24V @ 4A (OR + 12V @ 4A) SHORTS PROTECT 

UNREGULATED OUTPUTS FOR S-100' +8V @ 14A. ± 16V @ 3A ( OPTION ADD OVP FOR +5V, ADD S5 0) 

A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8" or 5V:/' DISK DRIVES 

POWER TRANSFORMERS (with mounting brackets) 

ITEM PRIMARY SECONDARY #1 SECONDARY #2 SECONDARY #3 SIZE W x D x H PRICE 

SHIPPING For each power supply $5.50 in 
Calif., $8.00 in other states, $18.00 in Canada. 
For each Transformer $5.00 in all States, 
$12.00 in Canada. Calif. Residents add 6% 
Sales Tax. 



Tl 


110/120 


2x8 Vac, 15A 


28 Vac, CT, 2.5A 




33/4' 


x 3 5 /e" x 3Ve" 


22.95 


T 2 


110/120 


2x8 Vac, 25A 


28 Vac, CT, 3.5A 




33/4' 


x 43/e" x 3Ve" 


28.95 


T 3 


110/120 


2x8 Vac, 15A 


28 Vac, CT, 2.5A 


48 Vac, CT, 2A 


33/4' 


x 4 3 /8" x 3V 8 " 


30.95 


'4 


110/120 


2x8 Vac. 6A 


28 Vac, CT, 1.5A 


48 Vac, CT, 3A 


3%' 


x 35/e" x 3Ve" 


23.95 


'5 


110/120 


2x8 Vac, 6A 


28 Vac, CT, 2 A 





3" 


x 3" x 2V2" 


15.95 



MAILING ADDRESS: 
P.O. BOX 4296 
TORRANCE, CA 90510 

TELEX: 83O-S010 

ANSWER BACK FOR TELEX SUNYCO TRUC 



SUNNY INTERNATIONAL 

(TRANSFORMERS MANUFACTURER) 

(213) 328-2425 MON-SAT 9-6 



SHIPPING ADDRESS: 
22129V2S. VERMONT AVE 
TORRANCE, CA 90502 



NEW & USED 

Terminals— Printers— CRT's— LSI— Boards— Misc. 



9x9 Matrix, 80/132 Col., 

Friction/Pin Feed, 

4 Part Forms, 

200 Million 

Char, 

Bi Direct 

Print 




VIDEO TERMINALS 


NEW-USED 


Lear ADM-3A NEW 

Lear ADM-3A USED 


$ 575 

395 i 


Beehive B-100 USED 


295 


Televldeo912-BUSED 


395 



NEW 

OKIDATA 83-A 
$699.00 

Tractor $49.00 



Tl 810-100 $1225 

Tl 810 Pdg w/tray 1339 

Tl 785 APL 1925 

Tl 783 KSR 1325 

TI765 20K 2295 

TVI 950 $ 865 

TVI 920C 695 

TVI 912B 655 

Techtran 951 $1395 

Techtran 950 1065 

Techtran 8421 Dual Tape $1395 

Techtran 8420 Dual Tape 1200 

Techtran 8400 Single Tape . 995 

Techtran 818 Single Tape 1255 

Techtran 817 Single Tape 1295 

Techtran 815 Single Tape $ 495 

Techtran 817 Single Tape. 975 

Penril 300/1 200 $ 595 

Anderson Jacobson 1258 695 

AJ ADAC 1200 (1200 Baud) .......$ 350 

Ventel 103 Coupler 100 

AJ 242-A 300 Baud 110 



TERMINALS & PRINTERS MISC. 



Execuport 3000 USED $1095 

Execuport 300 USED 595 

TI733ASR USED 695 

Teletype 43AAA USED 775 

DEC LS-120 (120 CPS) USED 795 

DEC LA-36 DK Refurbished 595 

Diablo 1641-1 USED 1450 

1620-1 USED 1395 

1660-1 USED 595 

(Like DEC LA-120) 

Computer De vices 1 132 Refurb 750 

VT-100 USED $ 995 

VT-100 NEW 1395 

VT-52 NEW 1295 

LA-180 NEW 895 

LA-180 USED 475 

LS-120 NEW 995 

LS-120 USED 795 

LA-34DA NEW 795 

LA-34DA USED 495 

interface LA-180 200 

TU 58-BB Dual Tape Drive $ 550 

RXO1K-10 Pk of Diskettes 45 

RLV21-AK Disk Drive & Ctrl (10 Meg) . 4985 

RLV11-AK Disk Drive & Ctrl (5 Meg) 3672 

RL02-AK Disk Drive (10 Meg) 4045 

RL01-AK Disk Drive (5 Meg) 2735 

QJ628-GZ RSX11-M Documentation 200 

Q J813-GZ F4/RT1 1 Doc. Kit 22 

QJ918-CH BSC + 2/RSX1 1 M 1949 

QJ013-GZ RT 11 Doc. Kit 130 

PB11K-AA 630 

MXV11-AA Multi-Mod-8K 450 

MXV11-A2 22 

MSV11-DD 760 

MRV1 1-BA Prom Memory Unit 208 

KWV11-A 512 



KDF11-RG 2880 

KD11-HD 995 

KD11-GF 695 

KD11-GD 1245 

IBV11-A 480 

H9273-A 345 

H9270 99 

H780J 395 

H317-E 799 

DUV 11-DA 470 

DRV11-J... 259 

DRV11 135 

MS11-MB $3990 

MS11-LD 2240 

MS11-LB 1710 

MK11-CF 19950 

MK11-CE 11950 

MK11-BF 8160 

MK11-BE 6750 

M7819 1835 

FP11-F 2150 

DR11-C... 435 

DL11-WA 596 

DL11-E 612 

DH11-AD 6375 

DD11-CK 299 

BA11-KE 2398 

DLV11-F 159 

BCV1B-06 175 

BC21 B-05 25 

BC05W-25 169 

BA11-NF 998 

BA11-NE 998 

ADV11-A 895 

AAV11-A 850 

TERMINAL BROKERS CO. 

I 220 Reservoir St. • Box 312 

Needham, MA 02192 

617-4490216 

Limited Quantities 

Add $15.00 per unit UPS charge 
MASS. NJ, NY, ILL, CAL, CONN, GA, OHIO Add Sales Tax. 
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64K STATIC RAM BOARD FOR S-100 BUS 

$470 




FEATURES 

• Conforms to I EEE 696 standard. 

• 8 or 16 bit data transfers. 

• 24 bit addressing. 

• Bank select in 32K-32K or 
48K-16K. 

• Banks selectable/deselectable 
on DMA. 

• Responds to phantom pin 
67 or 16. 

• 2K x 8 static rams with 2716 
pin out. 

• Power consumption is typically 
600 ma. 

• Banks on or off on power up. 

• Bank addressable to any of 
256 possible ports. 

• 8MHz with 150ns parts 
standard, faster speeds 
available on request. 

• Available partially loaded as 
a32Kboard. 

• Multiple bank residence. 



Ext. Bank 
Manufacturer Addr. Select 2716 Pin Out Current 16 Bit Speed Phantom Price 



SSM 


y 


y 


y 


600mil. 


No 


6meg. 


y 


$850 


Memory Mer. 


y 


y 


y 


350mil. 


No 


10meg. 


y 


$795 


Digital Design 


y 


y 


No 


990mil. 


y 


12meg. 


y 


$995 


Static Mem. 
Systems 


y 


No 


y 


550mil. 


No 


6meg. 


y 


$679 


Seattle Comp. 
Products 


y 


y 


No 


2.5amps 


y 


8meg. 


y 


$995 


California 
Digital 


y 


y 


No 


.9amps 


y 


8meg. 


y 


$850 


Godbout 


y 


No 


y 


250mil. 


y 


8meg. 


y 


$850 


Digital Res. 
Computers 


y 


No 


y 


500mil. 


No 


? 


y 


$539 


Omniram 64 


y 


y 


y 


600mil. 


y 


8meg. 


y 


$470 



Omniram 64 

With 200ns. Rams 

..w ^^ w ^ With 150ns. Rams 

W , M^^m^ with 120ns - Rams 

FULCRUM'" Distributed by: 

COMPUTER PRODUCTS WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE 




64K 

$470 
$490 
$550 



32K 

$325 
$340 
$395 



SAN JOSE, CA 951 12 • (408)295-7171 
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& Dysan 

^CORPORATION 



Solve your dtocpcohlorai buy 100% raf ace 
tested Dyun 'tmV' **r AD order* shipped 
bom stock, tvtthki 24 hour* C*D tod FREE 
(800) 2354137 for prices and krfwm*fc*L 
\Am and Master Card accepted 




PACIFIC 
EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo. CA 
93401 (InCal. call 
(805) 543-1037} 



OMEGA 



The Last Disassembler 
You Will Ever Need! 

Mnemonics Externally Defined 

Zilog, Intel, PASM Supplied 

ASCII/HEX Preconditioner 

Can Externally Def. Equates 

Optional Address Listing 

ASM/PASM/M80 Compatible 

DB statements forcible over user 
specified range 

$150. complete/$25. manual only 
for further information contact 

COMPUTER TOOLBOX, INC. 

1325 East Main St. 

Waterbury, Ct. 06705 

Phone (203) 754-4197 



SUPER E-Z80 KIT 

64K-Z80A-CP/M™ Compatible 

Micro-Computer 

Features: Z80A CPU-CTC and PI0 • G4K 
Dynamic Ram • 4K Monitor EProm • 54 Key 
Keyboard (Detachable) • 3 Fully Buffered 
5-100 Spaces • Intergrated Circuit Sockets • 
RS232-C Asynch. Modem Control (Program- 
mable Baud Rate) • Composite Video • CP/M™ 
Operating System Compatible • Epson or 
Centronics Printer Compatible Parallel Port 
• 8272 Floppy Controller Device - 3740 and 
3741 Comp. - 8" & SV4" Drives - up to 4 
Drives • Z80 Programming Card • As- 
sembly Instructions • Monitor Listing • 
Block Diagram. 

PRICE: $1195.00 

TERMS: Certified check or 

money order 

(Testis lies. Add Sales Tu.k) 



KIT-80 INC. 



18601 LBJ I'vvy. • Mesquite, Texas 75150 

• 800-527-1593 

A Subsidiary of Patrick Computer Systems, Inc. 

Manufacturer of the ic436 

integrated business computer 

™ Trademark of Digital Research 
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"C'COMPILERS FOR MC6809 

• Generates re-entrant/rclocatablc, efficient, 'rom'ablc 
assembly language 

• Supports full "C" except: long, floats, doubles, 
initializers, and bit fields 

• Includes object code linker, library manager, and 
6809 assembler 

• All user program I/O easily configured to target 
hardware environment 

• Available as flex-compatible, resident compiler or 
CP/M-compatible, cross-compiler 



FC6809 FLEX VERSION. 

CC 6809 . . . : CP/M VERSION . 



. $300.00 
. $350.00 



CP/M*68XX CROSS-ASSEMBLERS 

(INCLUDING SOURCE CODE IN "C") 
A6800 ... MC 6800, MC 6802, MC 6808 .,.$100.00 

A 6801 MC 6801 , MC 6803 $100.00 

A 6809 MC 6809 $100.00 

CP/M FORMATS: 8" SOFT SECTORED, 

5" NORTHSTAR 
FLEX FORMATS: 8" SOFT SECTORED 

♦Flex Trademark of Technical Systems Consultants, Inc. 
*CP/M Trademark of Digital Research 



inTrol 



CORP. 



647 W.Virginia St. 
Milwaukee, Wl. 53204 
(414) 276-2937 



ELIZA IS HERE! 



AT LAST' A FULL IMPLEMENTATION of the original ELIZA 
program is now available to run on your microcomputer' 

Created al MIT in 1966. ELIZA has become the world's most 
celebrated artificial intelligence demonstration program ELIZA is 
a non-directive psychotherapist who analyzes each statement as 
you type it inandthenrespondswithherowncommentor question 
— and ner remarks are often starthngly appropriate 1 

Designed to run on a large mainframe. ELIZA has hitherto been 
unavailable to personal computer users except in greatly stripped 
down versions lacking the sophistication which made the original 
program so lascmating 

Now. our new microcomputei version possessing the FULL power 
and range of expression of the original is being offered at the 
introductory price of only $25 And il you want to find out how she 
does it (or teach her to do more) we will include the complete 
Source Program for only $20 additional 

Order yourcopyot ELIZA today and you'll neveragain wonder how 
to respond when you hear someone say Okay, let's see what this 
compuler of yours can actually do'" 

ELIZA IS AVAILABLE IN THE FOLLOWING OISK FORMATS: 



ARTIFICIAL INTELLIGENCE RESEARCH GROUP 

921 NORTH LA JOLLA AVENUE 
HfBUH LOS ANGELES, CALIFORNIA 90016 
I VIS *' I (213) 656-736B (213) 651-2211 

" J MC, VISA and CHECKS ACCEPTED 




FREE! 

1982 
DISCOUNT 
ELECTRONICS 
CATALOG 
JOIN THE PAK! 
Send for our Free catalog and become a 
member ol our exclusive Pak. Our . - 
members receive Poly Paks' 
exciting catalog several i 

times a year. We often 
Penny Sates, Free 4 

Premiums and Low, 
Low Prices on a wide variety. of 
Electronic Products such as Computer Periph- 
erals, Integrated Circuits, Speakers, Audio 
Equipment, Rechargeable Batteries, Solar Prod- 
ucts, Semiconductors, and much, much more! 
Take advantage of our 25 years as America's 
foremost Supplier of discount electronics. 



POLY PAKS, INC. 

P.O. BOX 942, ST 2 



S. LYNNFIELD, MA. 01940 



(617| 245- 3826 
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[maxBllj 



DISKETTES - SOLD IN BOXES OF 1 

5" I side... 330 8" 1 side... 350 
5" 2 side... 425 8" 2 side... 550 

ALL MAXELL DISKETTES ARE DOUBLE DENSITY 

QUANTITY PRICES AVAILABLE 
SAME DAY SHIPMENT. Order via Master Charge - 
Visa - Money Order - Personal Checks (allow 2 weeks) 
- COD requires 10% ctefjosil Calif Res add 6% 
sales tax 

SATISFACTION OR FULL REFUND 




Screens in seconds 



QUICKSCREEN 



ABC CORPORATION • 
INVENTORY DISPLAY • 



ITEM ID: 12345 



QUANTITIES 

I ON HAND 193 1 
I ON ORDER SO I 
I ALLOCATED 6 I 
I REORDER 220 I 

* + 

I HTD SOLD 25 I 
I YTD SOLD 100 I 



I PRICE $8 I 
I COST $4 I 



I HTD S200 I 
1 YTD $800 I 



Microsoft BASIC, CBASICdBASEH, 

Or FMS80 (four separate versions) 56K CP/M 

$149 (user manual: $20) plus shipping - 
Fox A Geller Associates. Inc. I (201)837-0142: 
P.O.Box 1053 I Credit Cards 

Teaneck.N.J. 07666 | Accepted 

RC80 Is a traAswh of QJR torciatae 
dB»SE II is a trafcnnrk at Ashtnwrsfce 
C&StC,CP,M, are tradsrextas of Digital Research 




APPLE, IBM, TR&-80, CP/M 

SOFTWARE 

Westico is a publisher and distributor of 
professional softwarefor microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market, contact: 

Phillip Woellhof, V. P. Mktg. 

Westico, Inc. 

25 Van Zant Street 

Norwalk, CT 06855 

(203) 853-6880 
To increase your profits, take advantage 
of Westico's worldwide promotion and 
distribution. 

WESTICO 

The Software Express Service 



Circle 131 on inquiry card. 
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SPECIALS on INTEGRATED CIRCUITS 



6502 


7.45 


10/6.95 


50/6.55 


100/6.15 


6502A/6512A 


8.40 


10/7.95 


50/7.35 


100/6.90 


6520 PIA 


5.15 


10/4.90 


50/4.45 


100/4.15 


6522 VIA 


.6.45 


10/6.10 


50/5.75 


100/5.45 


6532 


7.90 


10/7.40 


50/7.00 


100/6.60 


2114-L200 




3.75 


25/3.50 


100/3.25 


2114-L300 




3.15 


25/2.90 


100/2.65 


2716 EPROM 




7.00 


5/6.45 


10/5.90 


2532 EPROM 








14.50 


8118HltKtl2K 


c 8 CMOS RAM 




14.50 


4116 








8 for 17 


Zero Insertion Force 2 4 pin 


Socket 




2.00 


6550 RAM (PET 8K) 






12.70 


S-100 Wire Wrap Socket 






2.40 



A P Products 15% OFF 
APHobby-Blox 15% OFF 





THE STAR MODEM 

Frta Pnittet/UvinMri Oiti Systems 

RS232 MODEM SALE $128 

IEEE 488 MODEM SALE $199 

RS232 CCITT $170 

IEEE 488 CCITT $270 



We carry Apple 11+ from 
Bell & Howell 




CASH MANAGEMENT SYSTEM $45 

Easy to use. Keeps track of cash disbursements, cash 
receipts, cash transfers, expenses for up to 50 categories. 

FORTH for PET by Cargile/Riley $50 

Full FIG model with all 79 Standard extensions. 
MitKinillir fir FORTH for independent object code 30 

KM MM PASCAL for PET/CBM $85 

Includes translator for true machine language object code. 

EARL for PET/CBM 65 

Editor, Assembler, Relocator, Linkeditor. 

SupirGraphlcs - BASIC Linguage Extensions 30 

Fast Machine Language Graphics routines for PET/CBM. 

SM-KIT - Suptr PET/CBM ROM bisad Utilities 40 

SubSORT for PET/CBM by James Strasma 35 

Flexible general purpose machine language sort routine. 

PipirMiti 60 Command Word Processor (Riley) 40 
Full-featured CBM/PET version with tape or disk text files. 

FLEX-FILE Data Bast/Report Writer/Mail list 60 

Versatile PET/CBM data handling system by Michael Riley. 



4 Part Mask System far PET/CBM 

Includes Visible Music Monitor and D/A Converter. 



$60 



Q commodore 




8023 Printer- 136 col, 150cpsbi-directional 
8300 (Diablo 630) Daisy Wheel - 40 cps 

bi-directional 
8032 80 x 25 CRT, business keyboard 
Super Pet 

8096 Board (extra 64K RAM for 8032) 
8050 Dual Disk Drive - 1 megabyte 
8250 Dual Disk Drive - 2 megabyte 
CBM IEEE Modem 
4016 full size graphics keyboard 
4032 full size graphics keyboard 
4040 Dual Disk Drive - 330,000 bytes 
2031 Single Disk Drive - 165,000 bytes 
4022 Tractor Feed Printer 
C2N External Cassette Deck 
VIC 20 Color Computer 
VIC 1515 Graphic Printer 
Used CBM/PET Computers 
8024-7 High Speed Printer 



(995) 



(2250) 1725 
(1495) 1100 
(1995) 1600 

(500) 400 
(1795) 1345 
(2195) 1760 

(395) 199 

(995) 
(1295) 
(1295) 

(695) 

(795) 
(75) 

(299) 

(395) 



795 

999 

999 

560 

630 

65 

259 

325 

CALL 

(1995) 1345 



WE WILL MATCH ANY ADVERTISED PRICE 

*** EDUCATIONAL DISCOUNTS ***~ 

Buy 2 PET/CBM Camputart, racalwa 1 FREE 

WordPro 3 Plus - 32K C BM, disk, printer 200 

WordPro 4 Plus - 8032, disk, printer 300 

OZZ Data Base System for CBM 8032 335 

VISICALC for PET. ATARI, or APPLE 155 

SM-KIT - Sipir PET ROM Utlllbti 40 

Programmers Toolkit - PET ROM Utilities 35 

PET Spacemaker II ROM Switch 36 

2 Meter PET to IEEE or IEEE to IEEE Cable 40 

Dust Cover for PET 7 

IEEE-Parallel Printer Interface for PET 110 

IEEE-RS232 Printer Interface for PET 120 

The PET Revealed 17 

Library of PET Subroutines 1 7 



RAM/ROM for PET/CBM 

4K or BK bytis of soft ROM with optional Bittory Bickup. 

Adds extra RAM which can be write protected like ROM. 
4K Version - $85 BK Version - $120 Battery Backup - $30 

EPROM Programmer for CBM/PET 79 

Branding Iron with software/hardware for 2716 and 2532. 



Watanabe 

Intelligent 

Plotter 



WATANABE WX4671 Plittir 
WATANABE WX4675 6-im Plittir 





10/2.75 50/2.65 100/2.60 

10/2.80 50/2.70 100/2.65 

10/3.45 50/3.35 100/3.20 

10/2.45 50/2.40 100/2.35 



DISK 
SPECIALS 

SCOTCH (3M) 5" 
SCOTCH (3M) 8" 
Verbatim 8" Double Dens. 
Verbatim 5" Datalife 
(add 1.00 for Verbatim 5" plastic storage box) 
BASF 5" soft 10/2.40 20/2.35 100/2.30 

Wabash 5" in Plastic Box 10/2.70 50/2.60 100/2.50 
Wabash 8" in Plastic Box 10/2.75 50/2.65 100/2.55 

WE STOCK MAXELL DISKS 

Diskette Storage Pages 1 for 3.95 

Disk Library t Xases 8" - 2.85 5" - 2.15 

Disk Hub Rihgs 8" - 50 for 7.50 5" - 50 for 6.00 

CASSETTES- AGFA PE-611 PREMIUM 

High output, low noise, 5 screw housings. 
C-10 10/56 50/.50 100/.48 

C-30 10/.73 50/.68 100/.66 

All other lengths available. Write for price list 



SPECIALS 



EPSON MX-80 Prfitir 
EPSON MX-80 W PrlRtir 
EPSON MX-70 Printer 
EPSON MX-1D0 Printer 

Centronics 739 Printer with dot graphics 
STARWRITER Deisy Whiti Printer 
Zenith ZVM-121 Green Phosphor Monitor 
Amdek Color Monitor 



675 
1445 

119 
355 



ALL BOOK end SOFTWARE PRICES DISCOUNTED 

OSBORNE/McGraw-Hill, HAYDEN, SYBEX.etc. 



Synertek Systems 



SYM-1 Microcomputer SALE 199 

SYM BAS-1 BASIC or RAE 1/2 Assembler 85 

KTM-2/80 Synertek Video and Keyboard 349 

KTM-3/80 Synertek Tubeless Terminal 385 




r£§ttTM 



data 
systems 



Z90-80 64 K 2170 

Z90-82 64 K, 1 double dens, drive 2395 

Z89-0 48K 1950 

Z89-1 48K, 1 drive 2150 

Z67 1 Megabyte + Floppy Drive 4495 

Z37 1.3 Megabyte Dual Floppy 1495 

Z25 High Speed Printer 1195 

Z19 Video Terminal (VT-52 compatible) 670 

ZVM-121 Green Phosphor Monitor 119 
All Zenith Software discounted 




ATARI* 

SPECIALS 



800 Computer 
400-16K 
810 Disk Drive 
825 Printer 
850 Interface 
822 Printer 
Paddle Pair 
Joystick Pair 
16K RAM 
Assembler/Editor 
TeleLink 

Write for 



779 

339 

449 

629 

175 

359 

17 

17 

85 

46 

20 



41 Recorder 59 

Pilot 68 

Microsoft BASIC 68 

Educ. Series 20% off 

MISSILE COMMAND 32 

ASTEROIDS 

STAR RAIDERS 

Space Invaders 

Music Composer 

Chess 

Super Breakout 



32 
32 

32 
45 
30 
30 



prices on other Atari items. 



252 Bethlehem Pike 
Colmar, PA 18915 



215 822-772? A B Computers 



WRITE FOR CATALOG 

Add $1 .25 per order for shipping. We pay balance of UPS surface 
charges on all prepaid orders. Prices listed are on cash discount 
basis. Regular prices slightly higher. Prices subject to change. 
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ONE BOARD CP/M SYSTEM! 



only $750 

Assm., Tested 

& Burned-In 

for one week 



• 8!/ 2 by 12 inches 

• 10 MHZ 8085 CPU 

• 64KRAM 

• 3 RS-232 channels 

• 8272 Floppy Disk Controller 

• Handles Single/Double Density 

• One to Four Drives. 801 R or 
850R. 

Documentation S15. 

CP/M Floppy Disk Operating System S150 

Check or Money Order 



c 



autocontroll 



1744 Westline Industrial Drive 

St. Louis, MO 63141 

(3141432-1313 



D 



Z-80 and 8086 FORTH 

Z-80* FORTH— a complete program development 9y9tem. U9e9 
standard CP/M* compatible random access disk (lies (or screen 
storage. Package includes: Interpreter/compiler with virtual mem- 
ory management, line editor, screen editor, Z-80 Assembler, de- 
compiler, utilities, demonstration programs, and 60 page user 
manual. System requirements: Z-80 microcomputer, 48 kbytes 
RAM, CP/M 2.2 o; MP/M* 1.1. $50.00 

Z-80 FORTH WITH NAUTILUS SYSTEMS CROSS-COMPILER. 
Extend/modify the FORTH runtime system, recompile on a host 
computer (or a different target computer, generate headerless 
code, generate ROMable code with initialized variables. Supports 
lorward referencing to any word or label. Produces load map and 
list of unresolved symbols. 107 page manual. System require- 
ments as for Z-80 FORTH above. $200.00 

8086 FORTH with line editor, screen editor, assembler, and 
utilities. Uses standard CP/M compatible random access files for 
screen storage. Requires 8086 or 8088 microcomputer, 64 kbytes 
RAM, and CP/M-86 operating system. $100.00 

MACHINE TEST PROGRAM PACKAGE for Z-80 systems. Includes 
memoty, floppy disk, printer, and terminal tests with all source 
code. Requires CP/M 2.2. $50.00 

All software distributed on eight-inch soft sectored single density 
diskettes. Prices Include shipping by first class or UPS within USA 
or Canada. COD charges extra. Purchase orders accepled at our 
discretion. (CP/M and MP/M are registered trademarks of Digital 
Research, Inc. Z-80 is a registered trademark of Zllog, inc.) 

Laboratory Microsystems 

4147 Beethoven Street 

Los Angeles, CA 90066 

(213) 390-9292 




RHINO®XR-1 ROBOT 

Versatile, rugged 32" high robotic arm for 

education, research and indusliy. Compatible 
with all computers having RS232C interface. 
Immediate delivery. S2.400 F.O.B. Champaign. 
III. [In III., add 5% tax). Price includes 150 pg. 
operations manual ... an excellent introduc- 
tion to robotics. Manuals can be purchased 
separately @ S35.00 ea. Inquiries invited. 



Ip 



MAQHINE 
DESIGN 

INC. 



Sales Dept. 
308 S. State 
Champaign, IL 6 1820 
(217)352-8485 



Circle 38 on inquiry card. 



Circle 174 on Inquiry card. 



Circle 312 on inquiry card. 




NEW! for 
the '89 from 



MAGNOLIAfl 

MICROSYSTEMS 



DOUBLE DENSITY 
DISK CONTROLLER 

for both 5V4"& 8 " drives 

onlyibUcJu complete 

including CP/M™2.2 

MAGNOLIA MICROSYSTEMS, INC. 

2812Thorndyke W.. Seattle 98199 

(206) 285-7266 C800) 426-2841 

CP/M is a trademark of Digital Research. 



STATISTICAL 
SOFTWARE 

ELF — Stepwise regression, fac- 
tor analysis, correlation coeffi- 
cients, crosstabs, simple statistics, 
t-tests, ANOVA, stepwise discrimi- 
nant analysis, all BASIC transfor- 
mations and more. $200.00 

TWG/ARIMA - Box-Jenkins for 
seasonal and non-seasonal models, 
identification, estimation and fore- 
casting. Introductory Price: 
$250.00. 

Each includes a database 
manager, numeric software key- 
pad, and is menu-driven. Each re- 
quires an Apple II with Applesoft, 
48K, and DOS 3.3. 

For further information, write 

3907 Lakota Road 

P.O. Box 10114 

Alexandria, VA 22310 

'Apple II and Applesoft are trademarks of 
the Apple Computer Company 



APPLE, TRS80, Tl, IBM, PET- 
TRY! OUR $99 SELECTOR SWITCH 

Available for RS232, IEEE 488, BNC... 



\\\\\\\\\\\\\\\\\ s 



X^^^^*55^*v 




Our S99(- S8AB) switch will save you money and aggravation. Share your 
printer, modem etc. The selection is made by turning the front panel 
knob. Eliminate the aggravation of connecting and disconnecting cables. 
Our -S8AB two position unil can connect one printer to two CPU's. It 
can also be used to connect one CPU to either a printer or a modem. We 
alsohave 3. 4. 5. & 6 position units. In fact we haveabout 30 models to 
satisfy all the common applications. Our products are the most popular 
units on (he market. We sold over 10.000 unlt9. We Offer a 5 YEAR WAR- 
RANTY. OUR UNITS HAVE AN EXCLUSIVE MONITORING OPTION. We 
have distributors and dealers in most cities. If your favorite computer 
dealer does not carry a Giltronix Switch please have him call us. We ofter 
the greatest discounts as well as evaluation samples. Call us for a FREE 
colorful catalog. 




450 San Antonio Ave., Palo Alto, CA 94306 
DEALER INQUIRIES INVITED! 

Call (415) 493-1300 



Circle 187 on inquiry card. 



Circle 377 on Inquiry card. 



Circle 137 on inquiry card. 
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Software requires 48K Apple with disk drive — Dealer in- 
quiries invited— Write for more information Apple & APPLL" 
WRITER are trademarks of Apple Computer, Inc. 

P.O. Box 453 • Arlington Heights, IL 60006 



Circle 381 on inquiry card. 



LABELS 




15/16" x3fc" 
1 up - pin feed 



white pressure 
sensitive 



PRICE INCLUDES SHIPPING 

Packed 5M per box - Min. order 1 box -$14.95 

Check with order - Mass Residents add 5% Sales Tax 

CHECK-MATE 

P.O. Box 103, Randolph, MA 02368 
Telephone: 617-963-7694 



Circle 56 on inquiry card. 



QUARTZ CRYSTALS 



1 OOOA 


5 1585 B 


8 14160 B 


1 B432A 


& 185 8 


8 330 B 


2 OOOA 


5 324B B 


B387 B 


2.0971 A 


5 SOSB 


8 44BB 


2.4576A 


5 5BS8 


8 499 B 


2.50OOA 


5.587 8 


8.576 6 


2-6650A 


5.7143B 


8.6056 


2.BB70A 


5 7BOB 


6 9906 


3.000A 


5.982 8 


9 544 8 


3.067A 


5.9904B 


9 830 8 


3.2768A 


8 0008 


9.8304 B 


3 330A 


6 1448 


99338 


3 57906 


6 23BB 


9 950 8 


3 6008 


62508 


9 9B48 


3.6684 B 


6 2B0 8 


99896 


4 OOO B 


6 7977 B 


io ooo n 


4 19346 


6 3006 


10 2408 


4.34258 


6 4006 


10 4968 


4.434 6 


6 5536 8 


1 499 a 


4 4406 


6.667 a 


106648 


4 550 8 


6.75B4B 


1082508 


4.736 8 


89128 


10 8388 


4.750B 


7.09168 


10.850 


4.91528 


7 1 5909 B 1 1 .000 8 


4.9562 8 


7.1838 


11 136B 


5.0OOB 


79256 


112188 


5.0176 a 


6 000 8 


11 289 a 


s oeatj a 


6 055 6 


11 656 8 


5 noon 


8.077 6 


11 681 6 



20008 236 



IB 36 288B 



1221611 240008 363128 43 000 6 

124408 24 S76B 36 363B 42 627 6 

12.477B 25O00B 3B 812 8 42 700 B 

12.6388 26 5006 379626 42 753 B 

12.6588 26B7SB 38.0646 42.B15B 

13.10728 27.000 8 38 4448 42 851 B 

13.4786 28 3578 38 625B 42.87BB 

13.S1BBB 28 400B 3BB76B 42 926 B 

14 31B2H 28 627 8 38 9258 42 963 B 
14.3916 29 937 8 38 937 B 43 OOO B 
150008 300646 395038 43 037 B 

15 1808 314376 39 6668 43 074 B 
154448 320O0B 397538 431118 
15 508B 32 376 8 39 876B 43 127 8 



17 2246 3320( 

17 5068 33876B 40 4 



-6256 34 3758 40 592 8 



3756 43 185 B 
I B 43 259 6 



18.000 8 34 437 8 40 7 



78 43 333B 



18.1958 8 34 5538 40 8125B 43.3708 
IB. 432 8 34 9778 40 8338 43.407 B 
19 7508 35.768 8 40 B75B 43 444 B 
200008 3SB73B 40BB8B 43.518B 
204808 358758 409266 43 5508 
2089OB 35925B 4 
21.4008 35 937 B 4 
22 1184 B 360OOB 4 
23.4OO0 36 062 8 41 828 6 3j 78 8 khZ* 
u - 2 49 10 OR MORE- DEDUCT 5 «<. 



1666 43 630 B 



ADD $1.00 SHIPPING 

CAL. RES. ADD 6%SALESTAX 

FREE OSCILLATOR SCHEMATICS 

WITH ANY ORDER 

QUALITY COMPUTER PARTS 

P.O. BOX 743 / CHATSWORTH, CA 9131 1 



Circle 296 on inquiry card. 






CRT CONTROLLER 




This Intelligent CRT Controller 
uses an 8085A CPU & an 8275 In- 
tegrated CRT Controller, it 
features: 

• 25llnes(80char./llne) 

• 5x7 dot matrix 

« Upper & lower case 
» Two 2716's (controller & char, 
generator) 

• Serial interface RS232 & TTL 

« Baud rates of 1 1 0, 1 50, 300, 600, 
1200, 2400, 4800 and 9600 

• Keyboard scanning system 

• Unencoded keyboard required 

• Uses +5V& ± 12V Power Sup- 

Slies 
oes not have graphic 

capabilities. 
Documentation Includes program 
listing and composite video cir- 
cuit. 
BareBoardonly 

(with doc) $39.95 

2716Char.Gen.A7 $19.95 

2716Program A12 $19.95 



A-D CONVERTER 



mm i 






JBEs 16 channel A-D Converter plugs in- 
to your Apple II computer. It uses an 
ADC081 7 which Incorporates a 18chan- 
nel multiplexer and an 8 bit A-D Con- 
verter. The 16 inputs are high Im- 
pedance and the voltage range is to 
5.12volts. Conversion time is<100^sec. 
The resolution is 8 bits or 256 steps, 
linearity is ± 1/2 step. Two 16 pin DIP 
sockets are used for inpu0GND & 
reference voltage connections. There 
are3 single bitTTL inputs. Doc. Includes 
sample program. . 
81-132AAssm. $89.95 

81-132KKU $69.95 

81-1328 Bare Board $29.95 



6522 APPLE II iNTERFACE 



The JBE6522 Parallel Interfacefor 
the Apple II Computer, plugs 
directly into any slot 1 through 7 In 
the Apple. This card has 2 6522 
VIA's that provide: 

• Four8bltbi-dlrectlonail/0 
ports 

• Four 16 bit programmable 
timer/counters 

• Serial shift registers 

• Handshaking 

A 74LS05 Is fortimlng. Four 16 pin 
socketsprovldeeasyconnectlons 
to other peripheral devices. (Dip 
jumpers with ribbon cables are 
also available from J BE) The 6522 
Parallel I/O card Interfaces to the 
JBE EPROM programmer. 
Understanding of machine 
language required to use this 
board. Inputs and outputs are TTL 
compatlbJe. 

79-295A $69,95 Assembled 

79-295K $59.95 Kit 

79-295B $19,95 Bareboard 



SPEECH SYNTHESIZERS 




EPROM PROGRAMMER 




JBE's EPROM Programmer is designed 
to program5V25ie's,2532's&2716 , s. It . 
interfaces to the JBE Parallel I/O card 
using four ribbon cables. An LED in- 
dicates when the EPROM is being pro- 
g rammed. A textool 2ero insertion force 
socket Is used for the EPROM, Comes 
with complete documentation for 
writing andreadlng EPROM v s:in the Ap- 
ple II or Apple If Plus. Cables avafiabie 
separately. 

80-244AAssm. $49.95 

80-244 K Kit $39.95 

80-244B Bare Board $24.95 



PARTS 



6502 MPU 

6522 VIA 

Z-80MPU 

Z-80PIO 

TW02114RAM 

2716 

50pinconn. 

DipJumper2ft. 



$9.95 
$9.95 
$9.95 
$9.95 
$9.95 
$14.95 
$5.95 
$4.95 



IBEs Speech Synthesizers use 
toe Votrax SC-01 Phoneme Syn- 
thesizer chip. The SC-01 
phonetically synthesizes con- 
tinuous speech of unlimited 
vocabulary. The SC-01 contains64 
different phonemes and 4 levels of 
inflection accessed by an 8 bit 
code. It requires TO Bytes per se- 
cond for continuous speech. Both . 
boards have an audio amp for 
direct connection to an 8 ohm 
speaker. 

Documentation Includes basic 
user programs, a phoneme chart 
and listing of coded words to help 
you get started. Documentation 
for the Apple H® Speech Syn- 
thesizer includesadisk with many 
user programs. ■.;,;,. 

81-088 Apple II Speech 

Synthesizer $139.95 

81-120 Parallel Input Speech 

Synthesizer $149.95 

Prices include the SC-01 Chip 
SC-01 sold separately for$ 75.95 



81-260 "SLIM" 



EPROM EXPANSION CARD 




JBE EPROM Expander for the Apple II 
holds six 5V 2716s for a total of 12K 
bytes of EPROM. This board takes the 
place of the on board ROM in the Apple, 
It is software switchable by the same 
technique used by the Apple II firmware 
card. Solder jumpers are for reset to the 
Apple ROM or EPROM Expansion Card. 
Use JBE EPROM Programmer and 
Parallel I/O to program your EPROMs. 
EPROMs sold separately. 

$59.95 



81-085AAssm. 

81-085KKit 

81 -085B Bare Board 



$49.95 
$39.95 




Single board large scale Integra- 
tion Microcomputer. This 4.5 x 6.5 
board uses the 6502 
Microprocessor, two 6522 VIA's, 
four 2114 RAM's, 2516, 2716 or 
2532 EPROM. The fully buffered 
22/44 pin bus Is similar to the 
KIM® ,SYM® , and AIM® expan- 
sion connector. The four 8 bit I/O 
ports connect through 16 pin dip 
sockets. This board was designed 
for control and Is ideal for Per- 
sonal and OEM use. 

• 6502 MPU 

• Two 6522 VIA's 

• Four 2114 RAM's (2K bytes) 

• One EPROM 2516 or 2532 

• Crystal clock 1 Mhz 

• Requires 5V 1 AMP Power 

• 4,5x6.5 card Ifefe 

• Power on reset 

• Fully buffered-expandable 

• Solder mask-both sides 

Use your Apple it Computer, JBE 
6522 Parallel Interface card and 
EPROM Programmer as a 
development system for SUM, 

Prices; 

81-260A $199.95Assembled 

81-260K $149.95 Kit 

81-260B $ 39.95 Bare Board 



6502 MICROCOMPUTER 




6502 MPU, 6522 VIA, 2716 EPROM, 21 14 
RAM single board computer. Single 5 
volt power supply at 400 Ma. Two In- 
dependent 8 bit I/O ports with hand- 
shake lines; RC controlled 1 Mhz clock. 

Complete documentation. I/O lines use 
50 pin edge connector. Data and ad- 
dress lines are not accessible: Mod. for 
2532 Is included, EPROM Is not includ- 
ed. 1K RAM, 2K EPROM, 2 I/O ports. 

80-153Assm! $110.95 

80-153 Kit $ 89.95 

80-153 BareBoard $ 19.95 



Z«80 M1CROCOMUTER 



• 




Z-80 MPU,Z-80 PIO, 2716 EPROM, 2114 
RAM single board computer. Single 5 
volt power supply at 300 Ma. Two in- 
dependent 8 bit I/O ports with hand- 
shake lines. RC controlled 2Mhz clock. 

Completedocumentation. I/O lines use 
50 pin edge connector. Data and ad- 
dress lines are not accessible. Mod. for 
2532 Is Included. EPROM Is not Includ- 
ed. 1K RAM, 2K EPROM, 2 I/O ports. 



JBE I MICROCOMPUTER 



80-280 Assm. 
80-280 Kit 
80-280 Bare Board 



$129.95 
$119.95 
$ 19.95 




JBE's 7.75 x 11.75 6502 base 
Microcomputer has the 
capacity for 16K of EPROM, 
4K of RAM, 8 Parallel Ports 
and 1 Serial Port. Monitor and 
Tiny Basic are also available. 
The fully populated version 
Includes: 

• 1 6502 CPU 

• 4 6522 VIA (8 Parallel I/O 
Ports) *^g0r 

• 1 A Y5-1013 (Serial I/O 
Ports) 

• 8 2114 RAM (4K) 

• 2 2716 EPROM (Monitor & 
Tiny Basic) 

The partially populated ver- 
sion includes: 

• 16502 CPU 

• 1 6522 VIA (2 Parallel I/O 
Ports) 

• 1 A Y5-1 01 3 (Serial I/O Port) 

• 2 2114 RAM (1K) 

• 1 2716 EPROM (with 
Monitor) 

Both versions include 
sockets for 2716s or 2532s, 8 
1 6 pin sockets for I/O interfac- 
ing and a DB25 connector for 
RS232. 

Aij'addres.s and data lines are 
broughtofftheboardtothe50 
pin edge connector, (similar 
to the Apple II bus) 

This board also features 
power on reset and cassette 
interface. 

81-030 C Fully 

Populated 
81-030M Partially 

Populated 
81 -030B Bare Board 
2716 EPROM 

(with Monitor) 
2715 EPROM 

(withTinyBasic 



$349.95 

$249.95 
$ 89.95 

$ 19.95 

$ 19.95 



Johiv Bell Eivgiiveeriivg, live. 



MC 



ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING • P.O. BOX 338 • REDWOOD CITY, CA 94064 
ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 

10% OUTSIDE U.S.A. 



VISA 



SEND FOR CATALOG 



(415)367-1137 



Convert your TRS-80 into a 

DEVELOPMENT SYSTEM 

Z-80 In-CiVcuit 
emulation and 
- EPROM/EEPROM 
programming in ■ 
a single compact 
unit. 

Debug stand-alone 

systems with 

program in 

TRS-80 RAM, 

then copy working program into PROM. 

Only $329 including personality module 
for2716, 2516, 2758, 2508, 2532, 2816, 
2808,48016. 

ORION INSTRUMENTS 

172 Otis Ave, Woodside, CA 94062 
(415)851-1172 



Circle 261 on Inquiry card. 



IHBASF Flexy " 
pjDMar Djsks ® 

SAVE 40% ZSSZEZ 



CU " Specify soft, Price/1 

*" ' * 1 or 1 6 sector 

1 side/single density $26.70 

1 side/double density 31.90 

2 sides/double density 37.10 

8/ / Specify soft 
or 32 sector 
1 side/single density 26.70 

1 side/double density 31 .90 

2 sides/double density 41.60 

CHECKS - VISA - MC - C.O.D. 
(313) 777-7780 ADD $2 SHIPPING 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave. 

St. Clair Shores, Ml 48081 



RAM: 64K-200ns d28 refresh) — 8/S79 
Color R.F. Modulator Kit: - $13.79 
14A S-100 Power Supply Kit-$29.95 

(for line cord and circuit breaker, add $8.95) 
47-63 Hz. 95-250 VAC with RFI filter included. 



Disk Power Kit— 24V/5A - $19.95 



New! RGBSPs'pV 



• 320x525 lines 

• 15.7 KHz 
•BlackStripeTube 

• 90 Day Warranty 

• Perfect for: 

IBM 

CAT- 100 
Microangelo 

13"-$329°° 
19 "-$369°° 




■HWHaWWIM 



Dealin' Electronics 



735 Loma Verde. Palo Alio. CA 94303 - 
Please send 40 ct. SASE for ou 



415-493-5930 
flyer. 



Circle 182 on inquiry card. 



Circle 102 on inquiry card. 



JOE COMPUTER PRESENTS WORD GRINDER 

80,000 

WORDS! 



WORD GRINDER IS A DATA BASE OF OVER 
60,000 ENGLISH WORDS IN ALPHABETICAL 
ORDER WITH SPACES DELIMITING EACH 
WORD. THE TRS-BOf AND APPLE VERSIONS 
INCLUDE A BASIC EDITOR FOR DISPLAYING 
OR EDITING THE DATA FILES USING RAN- 
DOM ACCESS. WORD GRINDER IS AVAIL- 
ABLE FOR TRS-B0 MODEL I. II, OR III, APPLE, 
CP/M, RT-I I /HT- 1 1 OR ANSI TAPES PRODUC- 
ED ON A PDP-l I. PRICES START AT SB9.95 
FOR MODEL I, III OR APPLE. SI 24.95 FOR 
MODEL II, CP/M, RT-I I OR ANSI TAPES. 
MAKE CHECKS PAYA8LE TO: 
JOE COMPUTER - PHONE ORDERS AND 
INFORMATION: [2 1 3] 992-05 14 SEND TO: 
JOE COMPUTER, 227 1 3 VENTURA 8LVD.. 
SUITE F, WOODLAND HILLS. CA. 9 1 364 

CALIF. RESIDENTS ADD 6/SALES TAX, 
t TRS-80 IS A TRADEMARK OF TANDY CORP. 



ANALOG** DIGITAL 
DIGITAL** ANALOG 

CONVERSION MODULES 

SOFTWARE 
CAIN CONTROL 



^mphfiRr - custom board test - S-100 - 2 to 15 khz 
conversion limn - mixoble high end low. inputs - gain 

From 1 to 1024°- \Q-\i\i snmpte ond hold amplifier 
3-chohnel differential - 16-channd - analog to dtgita 
-ifQh .• ■- ■ i ; r; •- .1 - programmable gain instrumentation 
amplifier* - eysjtom board tost - S-100 - £ to 15 Nhz 
conversion time — mixoblc: high and low inputs — qom 
-rom 1 to it)!- ;/ ; - 12-bit - sample and hold amplifier 
8 channel differential - 16 channel - analog to digital 



For additional detailsabout the ad-100-4 and other 
fine California Data corporation 100% individually 
tested, high reliability products, circle the reader 
service card number below or for faster response 
write or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Conejo Road, Suite C-10 
Newbury Park. CA 91320 

(805) 498-3651 



FLOPPY DISKS 

NEW ShugartSA400 $ 230 

NEW Shugart SA 450 325 

NEW Shugart SA B01 R -415 

NEWShugart SA B51 R 634 

Dual Drive Enclosure |B") 

Wired, power supply, remote AC 

control, reck mount slides 649 

Enclosure/2 SA B01 + signel cable 1-4 SO 

Enclosure/2 S A B51 + signel cable 1900 

Enclosure, desk top, bare, unwired "75 

DISKETTES 

1 year warranty, 1 0/plestic librery case. 

B" Box of 10 

Single Side - Single Density 2B.4D 

Single Side - Double Density 39.BO 

Double Side - Double Density -45.70 

5 V» " with reinforced hub Box of 1 

Soft sectored, 1 holes o r 1 6 holes. 
Single Side - Single Density 29.70 

Single Side - Double Density 36.10 

Double Side - Double Density -43.90 

PAPER 
9Mi x 11 Blenk 3"700 Sheets 27.22 

Btfi x 11 Bar 37DO SHeets 24.72 

[YV71D METAVAN, INC. 

K/f [~| 1 B05 East Dyer Roed. Suite 307 
U Sante Ana. CA 927D5 

(714) MQ-B4C7 









Circle 166 on inquiry card. 



Circle 51 on Inquiry card. 



Circle 200 on inquiry card. 



EPSON 



DOT MATRIX PRINTERS 
SUPER DISCOUNTS ON 

MX-80F/T ,^f w NOW 



IN 



£499" 
LOWER! 

LOWER! O I ULrlX 



LOWER 

MX-80 
MX- 100 

We also stock direct connect cables for 
TRS-80, Apple, Atari, Pet or RS 232 

CALL TOLL FREE 

1 -800-344-7493 

In CA and for service (209) 667-2888 



© 



GRAPHICS ROM'S 
AVAILABLE 



AUCROTRONICSJnc.. S£ 

M25 N Gowen Sto'e Bvd ■ 



APPLE 
JOY 




L£° 



At last, an inexpensive and viable alter- 
native to the graphics tablet. 

• For Apple II (DOS 3.3) users who presently own or are 
planning the purchase of an Apple II Joystick. 

• Our software will enable you to easily interface your 
Basic or Pascal Programs to the Apple Joystick. 

• Software will provide your programs with a "tracking" 
cursor either on High-Resolution Screen-1 or High- 
Resolution Screen-2. 

Coordinate input is activated via Joystick Button-1. 
"Fine" cursor movement is enabled via Joystick Button-2. 

• Included is 5'/* Disk, User Manual, Object Code of 
Joystick Interface Routines and Source Code of Demo 
Programs. 

$39.95 ppd. 

(California Residents add 6%) 

PLEASE SPECIFY LANGUAGE REQUIRED(BASlC OR PASCAL) 
Send Check or Money Order (Personal Checks Allow 3 Weeks) 

5851 Via Sonora/ Yorba Linda, CA 92686 
Telephone; (714) 970-1422 



(M^We'r 



iM 



re it for your 
hardware and 
software needs. 

• EPSON 

• ZENITH 

• MAGNOLIA 
MICROSYSTEMS 

•CP/M-COMPATIBLE 
SOFTWARE 

THE APPLICATIONS GROUP 



a 



(214)749-5513 



t— t- 

CP/M is a trademark of Digital Research 

i t i i r i i 



Circle 186 on inquiry card. 



Circle 202 on inquiry card. 



Circle 27 on inquiry card. 




SEE OUR AD ON PAGE 109 FOR MORE EXCITING DISCOUNTS 



[cippkz computer 

T» Authorized Dealer 




EIB555II 




APPLE U PLUS 

CALL FOR 
BEST PRICES 

APPLE DISK DRIVES 
AT GREAT PRICES TOO! 

SPECIAL APPLE CATALOG AVAILABLE 



Software for the Apple 

VlslCalc version 3.3 159 

VislFUe (NEW data base manager) 199 

Visttrend/VisiPlot 219 

VIslDex 159 

VlslTerm 129 

Desktop/Plan II 159 

DB Master 169 

WordStar (Apple 80 col. version 249 

Dow Jones Portfolio Evaluator 45 

The Controller (G/L. A/R & A/P) 499 

Apple Post 45 

Apple Writer 65 

Apple DOSTooIkit 65 

DOS 3.3 Upgrade .......... . 49 

Dow Jones News & Quotes Reporter .85 

Apple Fortran (requires 64K memory) 165 

Apple Plat . > > . . .60 

Easywrlter word processor (80-. column) .......... 225 

Tax Preparer .■*.■'.' 99 

Real Estate Analyzer 129 

Creative Financing . 129 

Personal Filing System (PSF) 85 

Peachtree Accounting Software CALL 

BP1 Accounting Software CALL 

Systems Plus Acclng Software CALLL 

BBl Aeetng Software CALL 



Apple Entertainment 
Software 

We stock all Apple Special Delivery Software along with 
HUNDREDS of other games and utilities. Please call or 
write for a complete price list. 

Raster Blaster 29 

Gorgon . . . . . .... . . . . . . * • • ♦ • . • ■ * • • 39 

Pool 1.5 34 

Ultima 39 

Snoggie . . 

Space Eggs .29 

Flight Simulator. ......... . . 33 

Gobbler • 

Alien Rain 23 

Pulsar II . - - .29 

Space Warrior 24 

Warp Factor 39 

Dragon Fire 45 

We stock HUNDREDS of software games and utilities. 



Apple Cards and Hardware 

16K RamBoard by ConComp Industries 130 

Language System w /Pascal & BASICS 379 

Sllentype Printer w /Interface card .349 

Hayes Mlcromodem II 299 

Novation Apple-Cat . . > 339 

Vldex Videoterm 80 column card. .269 

Vldex Keyboard Enhancer 115 

Z-80 Softcard by Microsoft .299 

16 KRamCard by Microsoft . . .169 

Integer Basic or Applesoft II Firmware Card ....... 145 

Graphics Tablet 619 

Parallel Printer or Hl-Speed Serial I7F, card 135 

Communications Card w /cable 185 

Centronics Printer Interface card 185 

Apple IEEE-488 Interface card 399 

16K Language card by Apple Computer 169 

Thunderclock Plus clock /calendar 119 

Smarterm 80 column card 299 

Corvus Winchester Hard Disk Drives CALL 

ALF 3 Voice Music Card 239 

ALF 9 Voice Music Card 169 

Lazer Lower Case Plus + 55 

Lazer Keyboard Plus + .99 

23 Key Numeric Keypad by Keboard Co 120 

Joystick II by Keyboard Co .45 

6809 CPU Card (The Mill) by Stellatlon 319 

AlO Serial & Parallel Interface by SSM A&T 189 

Music System (16 voices) 479 

A/D + D/A Interface, , .... .289 

Expansion Chassis (8 slots) ..599 

Inlrol/X 10 Controller card 169 

Clock/ Calender card 225 

CPS Multi-function card . . . , . . . 189 

Supertalker SD-200. ."■ 239 

Romplus + card 135 

Romwrlter card 149 

Symtec Hl-Res Light Pen 210 

Sup-R-Fan ventilation system for Apple II 45 

Sup-R -Terminal 80 column card by M&R 329 

SVA ZVX4 Megabyter 8" Disk Controller 589 

SVA 24 2 Single Den. 8" Disk Control! r 345 

Speechllnk 2000 by Heuristics 249 

Versawrlter Digitizer Tablet 229 

Asynchronous Serial Interface card by CCS 139 

Centronics Parallel Interface card by CCS 119 

We carry all California Computer System Cards. .CALL 

We stock many more items for the Apple II. 

Please call or write for current price list. 



16K RAMBOARD by ConComp 
for Apple II Computers 



FOR ONLY 




AVAILABLE NOW 



ORDER TOLL FREE 

800-854-6654 

In California and 
outside continental U.S. 

(714) 698-8088 

Telex 695-000 Beta CCMO 




Printers 

Epson 
MX-80 or 
MX-80 FT 

CMX 

Anadex 9501 w/2K Buffer. . . . . .. . . ..... .1349 

C. Itoh Starwrlter 25 CPS dalsywheel . 1449 

C. Itoh Starwrlter 45 CPS dalsywheel . . 1649 

Epson MX-70 CALL 

Epson MX-80 & MX-80 F/T. ........ . ... . CALL 

Epson MX-100. CALL 

NEC 8023 Impact Dot Matrix 695 

NEC Splnwrlters (Latest models) CALL 

Paper Tiger 1DS-445G w /graphics , .699 

Paper Tiger 1DS-460G w/graphlcs. .949 

Paper Tiger 1DS-560G w /graphics 1249 

Silentype P Inter w/ Apple Interface 349 

Qume Smint Dalsywheets (Latest models) CALL 

Diablo 630 Dalsywheel 40 CPS. . 1795 



Video Monitors 

Amdek/Leedex Video 100 12*' B&W ...... .155 

Amdek/Leedex Video 100G 12" Green Phospher. . . 179 

Amdek (Hitachi) 13" Color w audio output. 389 

NEC 12" Green Phospher Display JB-120IM . CALL 

NEC 12" Lo*Res Color Display ; ; .... CALL 

NEC 12" Hi-Res RGB Color Display CALL 

Sanyo 9" B&W Display 185 

Sanyo 9" Green Phospher Display , . . . .CALL 

Sanyo 12" B&W Display . .269 

Sanyo 12" Green Phospher Display 285 

Sanyo 13" Color Display .449 

Zenith 12" Green Phospher Display ZVM-121 ...... 149 



ZENITH 
12" 




GREEN 

$149 



VIC20 



$259 




Personal 
Computer 

Color * Sound * Graphics 
Gall or write for more info. 
Disk drives available soon! 

Ordering information Phone orders using VISA. MASTERCARD. 
AMERICAN EXPRESS. DINERS CLUB. CARTE BLANCHE, bank 
wire transfer, cashier's or certified check, money order, or personal 
check (allow ten days to clear) Unless prepaid with cash, please add 
5% for shipping, handling and insurance (minimum 5 00) Califor- 
nia residents add 6% sales lax We accept CODs OEM's. Institutions 
and corporations please send for a written quotation. All equipment 
is subject to price change and availability without notice All equip 
menl is new and complete with manufacturer's warranty (usually 90 
days) Showroom prices may differ from mail order prices. 

Send Orders to: 

G@[JUQ[^II] I U , ®l7S Mailorder 

8314 Parkway Drive 
La Mesa, California 92041 



Circle 91 on inquiry card. 




OAE's PP-Series EPROM Programmers plug 
directly Into any vacant EPROM socket and 
allow you to transfer data directly from RAM 
to EPROMs. No additional power supplies are 
required. All timing & control sequences are 
handled by the programmer. Each unit In- 
cludes Internal DC to DC switching regulator, 
ZIF socket and 4 ft. ribbon cable terminated 
with a 24 pin plug. Programmers are available 
for all EPROMs from 2708's thru 2532's. 

Oliver Advanced Engineering, Inc. 

676 W. Wilson Ave., Glendale, CA 91203 

(213)240-0080 or Telex 194773. 

PP SERIES PROGRAMMERS 



IS YOUR 

Worth Star 

OUT OF SORTS? 



INCREASE YOUR BASICS 
SORTING POWER OVER 1800%! 

N*S0RT is easy to use and will perform 
sorts on one and two dimensional or 
string arrays using optional sort keys. 
For example, to alphabetize A$: 

10 A$ - *'ZYXWVUTS"\ REM Define String 
20SRTA$,LEN(A$),1\ REM Sort A$ 

N*S0RT interfaces to any release 4 or 
later North Star Basic and can be yours 
for only (ton 

vpOC/ plus $1.50 shipping 
Calif. Res. add 6% tax. 
Send check VISA or M/C 
/frnim\ Complete Brochure Available 

(SZy Software Systems 

1269 Rubio Vista Road, Aftadena, Calif. 91001 
(213) 791-3202 



CONVERT ANY TV 

TO A HIGH QUALITY MONITOR 



- NEW " 

HIGH OUALITY 



TTTTTTT V V 

T V V 



MOD -- KITS 



3499 



Kit permits Dual Mode oper- 
ation on B&W or Color sets 
• Hi-resolution • Up to 80 ^^ ^^ ACVM 
characters per line • Wide bandwidth • Direct 
Video • Safe-Easy installation 

A full line of low cost Monitors and Receiver/Moni- 
tors available. 
Send for complete Audio/Video equipment catalog. 

V.A.M.P. Inc. 

Box 411, Los Angeles, CA 90028 

(213) 466-5533 



Circle 252 on inquiry card. 



Circle 347 on inquiry card. 



Circle 364 on Inquiry card. 



special '*#& 



HP-85's 


S2540 00 


HP-83's 


$1450.00 


HP-9895Dual8' - Drives 


S5300.00 


HP-8292 Dual 5" Drives . , 


S1 960.00 


HP-7225B Plotter 


S1720.00 


IOBO Disc Drives 


S 395.00 


IDS 445G Pr.nters 


. .S 699 00 


NEC Spmwnters 




with Tractors ... , 


S2560.00 


IDS 460G Printers 


S1099.00 


IDS 560G Printers 


S1330.00 


C ITOH Starwnter 25s 


S 1300 00 


CCS 300 Dual 8" Drive computer with 


64K RAM. OASIS. CP/M 2 4MB Disc 


memory. 2 serial ports. 


1 parallel 


port and a Televtdeo 




9^0 CRT 


Call for price 


CDC Lark Subsystems 


. .Call for price 




Smartmodem 




• Auto-Answer • Auto-Dial • Repeat 
o Programmable - Use Any Language 

• Touch-Tone and Pulse Dialing 

• Audio Monitor - Listen lo Connection 

• FCC-Approved Direct-Connect 

• Full or Half Duplex. 0-300 Baud 

• RS-232C Interface • 7 Status LED's 

• Two Year Limited Warranty 

$249 

Send certified check or money order 
Allow two weeks for personal check 
Florida residents add 4% sales tax 

fiC€ COMPUT€R PRODUCTS 

of Florido Inc. 

1640 N.W. 3rd STREET 
DEERFIELD BEACH, FLA. 33441 
VOICE: 305-427-1257/DATA: 305-427-6300 



♦ 



Tto^tk intern 



— FORTH-llke direct threaded interpretive system with 
structured assembly language (8080 mnemonics). 

— Application development can utilize all CP/M (tm) 
capabilities (editor, tile system, etc.). 

— includes re-entrant multi-task executive with counting 
semaphores tor TASK/MSG synchronization. 

— Supports strings, single and double precision integers. 

— Capable of generating ROM-based stand-alone systems 
for dedicated applications. 

— All source code supplied. No royalties on derivative soft- 
ware. 

— Fully documented with 200 page reference manual in- 
cluding glossary and index of all standard words. 

—Training seminar available on request. 

— Send check or money order for $495.00 to receive manual 
and system (8" single sided single density diskette). Demo 
system with manual $75.00. Manual only S45.00. Alabama 
residents add 6% sales tax. 



Uc UNITED CONTROLS CORPORATION 
PO Box 1620 Huntsville, Alabama 35802 
(205) 837-6144 



Circle 195 on inquiry card. 



Circle 403 on inquiry card. 



Circle 363 on inquiry card. 



Analog and Power 

Control I/O in a 

Single Board Computer 



; ?*\ 



?^»^^ 



6801 or < 



mn: 



i 2K ROM or 
EROM, 128 RAM, timer. 8 12-bit 
analog inputs, 8-bit analog 
output, 8 AC or DC inputs or 
outputs, serial I/O, digital I/O, 
watchdog timer, power supply. 



wi\ 1 1:1: 



WlntekCorp. 
1801 South Street 
Lafayette, IN 47904 
317-742-8428 



MSI-8085 
Complete System! 

A totally integrated system complete & 

ready to run. Nothing Else to Buy. 

List $ 5937 00 

Special Introductory Price 

SAQCAOO Qtydiscounts 
■»5JWW available 

Dealers inquiries invited 
features: 
•8085 Based Computer with 64K 
Memory and 3 Serial RS-232 Ports 
•Dual 8" floppy 1 Meg Storage 
•120 CPS 132 Col. Matrix line printer 
•80 x 24 Crt "CP/M® includes manual 
•Microsoft Basic® includes manual 
Full Accounting Software with sources 
For full information call: 
618 277-7990 

MAYBERRY 
SYSTEMS, INC. 

1710 Boul Avenue— Belleville, IL 62221 



OEAN 
POWER 




NEW FROM SGL WABER 

The electricity that powers your personal computer 
systems is "polluted." Filled with voltage spikes and 
noise interference that can cause information loss, 
equipment malfunction and prematurecircuit failure. 

Protect your data and equipment. Purifyyour powet 
with a new Power Master* Line Monitor Power 
Conditioner. Just plug in. Free 20 page Catalog, 8 
models. 



6 



POWER 
MASTER 



V^L^l 



SGL WABER Electric A division of SGL Industries, Inc. 
300 Harvard Ave./Westville. NJ 08093/(609) 456-5400 



Circle 378 on inquiry card. 



Circle 192 on inquiry card. 



Circle 322 on inquiry card. 



WE WILL NOT BE UNDERSOLD 



CP/M® Software Software/Manual only 


Computer Pathways 




Pearl (level 1) 


$ 99/$25 


Pearl (level 2) 


$299/$40 


Pearl (level 3) 


$549/$50 


Digital Research 




PL/l-80 


$459/$35 


BT-80 


$179/$30 


Mac 


$ 85/$15 


Sid 


$ 65/$15 


Z-Sid 


$ 90/$15 


Tex 


$ 90/$15 


DeSpool 


$ 50/$10 


Micropro 

WordStar 




$319/$60 


Customization Notes 


$ 89/$na 


Mail-Merge 


$109/$25 


WordStar/Mail-Merge 


$419/$85 


DataStar 


$249/$60 


WordMaster 


$119/$40 


SuperSort I 


$199/$40 


Spell Star 


$175/$40 


Microsoft 




Basic-80 


$289/$na 


Basic Compiler 


$329/$na 


Fortran-80 


$349/$na 


Cobol-80 


$574/$na 


M-Sort 


$124/$na 


Macro-80 


$144/$na 


Edit-80 


$ 84/$na 


MuSimp/MuMath 


$224/$na 


MuLisp-80 


$174/$na 


Organic Software 




Milestone 


$269/$30 


Supersoft 




Diagnostic I 


$ 49/$20 


Diagnostic II 


$ 84/$20 


Disk Doctor 


$ 84/$20 


Forth (8080 or Z80) 


$149/$30 


Fortran 


$219/$30 


Fortran w/Ratfor 


$289/$35 


Other 


less 10% 


Unicom 




Mince 


$149/$25 


Scribble 


$149/$25 


Both 


$249/$50 


Data Base 




FMS-80 


$649/$45 


dBASE II 


$595/$50 


Access/80 


$699/$50 


Pascal 




Pascal/MT+ 


$429/$30 


Pascal/M 


$189/$20 


Miscellaneous 




SpellGuard 


$299/$25 


The Last One 


$549/$na 


SuperCalc 


$269/$50 


CBASIC-2 


$ 98/$20 


MicroStat 


$224/$25 


StatPak 


$449/$40 


Micro B + 


$229/$20 


Apple Software (Business) 


§ 


Micropro 


Wordstar 


$269 


MailMerge 


$ 99 


Wordstar/ Mail Merge 1 


$349 


SuperSort 1 


$159 


Spellstar 


$129 


Personal Software 




Visicalc 3.3 


$159 


CCA Data Mgr 


$ 84 


Desktop/Plan II 


$159 


Visiterm 


$129 


Visidex 


$159 


Visiplot 


$149 



Personal Software (cont.) 

Visitrend/Visiplot $229 

Zork $ 34 

Miscellaneous 

Micro Courier $219 

Super-Text II $127 

ASCII Express $ 59 

Apple Software (Entertainment) 
Wizard & Princess $ 28 

Mystery House $ 24 

Flight Simulator ^m;^00m,. $ 29 

Raster Blaster $ 26 

Space Eggs $ 18 

Sargon II $ 29 

ABM $ 22 

Micropainter $ 29 

Apple Panic $ 28 

Pool 1.5 $ 26 

Apple Accessories 

Z-80 Softcard $ 299 

Keyboard Enhancer $110 

Apple Joystick $ 49 

Sup-r Mod $ 25 

CPS Multifunction Card $ 199 

Videx Board $ 249 

16KCard $159 

Sup-r Fan $ 39 

ALF9 Voice Board $149 

CCS Cards $Call 

CCS Parallel Model 7720 $Call 

CCS Serial Model 7710D $Call 

CCS Centronics Model 7728 $Call 

Disk Drives For TRS-80* Model 1 

CCI-100 5 1 /4", 40 Track $ 299 
, Add-ons for Zenith Z-89 

CCI-189 5 1 /4 ", 40 Track $ 389 
I Z-87 Dual 5 1 /4 " system $ 995 

Drives for Z-90 $Call 

External card edge and power supply 

included. 90 day warranty/one year on 
power supply. 

Corvus 5M $3089 

Corvus 10M $ 4489 

Corvus Mirror $ 699 

Shugart 8"801R Raw Drive $ 399 

TAN DON 5 1 /4" Raw Drive $ Call 

Power Supplies $ Call 
Diskettes— Box of 10 
Maxell 5 1 /»" 
Maxell 8" 

BASF/Verbatim 5V4" 
BASF/ Verbatim 8" 

Plastic File BOX— Holds 50 5 V4"dskts. $ 19 

Plastic Library Case 5 1 /4" $ 3 

Plastic Library Case 8" $ 4 

Head Cleaning Diskette $ 25 

Floppy Saver $10.95 

Floppy Saver Rings $ 6.95 

16K RAM Kits 

One Kit $ 19 

Two Kits $ 37 

200ns for TRS-80*, Apple II, 

(specify): Jumpers $ 2.50 

Computer Systems 

Altos ACS8000 Series $ Call 

Atari 400 $ 359 

Atari 800 $ 789 

Call for other Atari products 

Zenith Z89, 48K $2149 

Zenith Z90, 64K $ Call 

Call for other Zenith products 

For fast delivery, send certified checks, money orders or 
call to arrange direct bank wire transfers. Personal or 
company checks require one to three weeks to clear. All 
prices are mall order only and are subject to change 
without notice. Call for shipping char es. 




$ 40 
$ 45 
$26.95 
$ 36 




Terminals 

Adds Viewpoint 

Zenith Z-19 

Televideo 910 

Televideo 920C 

Televideo 950 

S-100 California Computer Systems 

Mainframe 

Z80 CPU 

64K RAM 

Floppy Disc Cntrl 

Integrated Sys. w/int. cables, tstd. 

2P + 2SI/0 

4 Port Serial I/O 

4 Port Parallel I/O 

Casio Calculators 

Pocket Comp. FX702 

Desk Printr/Calc. FR100 



$ 349 
$ 239 
$ 569 
$ 339 
$1975 
$ 269 
$ 249 
$ 179 



Scientific Calc. 
Game Watch 
Game Watch 
Calendar Watch 
Printers 



$199.00 
$ 79.95 
$ 49.95 
$ 49.95 
$ 69.95 
$ 59.95 




FX8100 
CA90 Plastic 
CA901 Steel 
AX210 
NEC Spinwriter 

7710 R.O. Ser $2395 

7710 Ser w/tr. $2595 

7720 KSR w/tr. $2795 

7730 R.O. Par $2395 
7730 R.O. Parw/tr.$2595 
NEW 3500 Series $ Call 

Epson MX-70 $ Call 

Epson MX-80 $ Call 

Epson MX-80FT $ Call 

Epson MX-100 $ Call 

PaperTiger 445 Gr. & 2K $ Call 

PaperTiger 460 Gr. & 2K $ Call 

PaperTiger 560 Gr. $ Call 

IDS Prism 80 $ Call 

IDS Prism 132 $ Call 

PaperTiger Access. $ Call 

Anadex DP-8000 $ 849 

Anadex DP-9500/01 $1389 

Okidata Microline 80 Fric. & pin feed $ Call 

Okidata Microline 82A Fric. & pin feed $ Call 

Okidata Microline 83A 120 cps $ Call 

Okidata 84 200 cps $ Call 

Centronics 739 $ 739 

C.ltoh Starwriter I 25 cps, par. $1525 

C.ltoh Starwriter I 25 cps, ser. $1620 

C.ltoh Starwriter II 45 cps, par. $1950 

C.ltoh Starwriter II 45 cps, ser. $2075 

Axiom GP-80M $ 319 

Data South 180 cps $ Call 

Olivetti DY 211 Daisy Wheel $ Call 
Monitors 

Leedex12" B&W $ 129 

Leedex 12" Green Screen $ 139 

Color $ 329 

B&W $ 149 

Sanyo 12" Green Screen $ 238 

Sanyo 12" B&W $ 219 

Sanyo 13" Color $ 399 

Zenith 13" Color $ 349 

Zenith 12" Green Screen $ 129 
Telecommunications 

Prentice Star Modem 1-yr. guar. $ 125 

Univ. Data System UDS103LP $ 149 

Univ. Data System UDS103JP $ 215 

Novation Cat $ 139 

Novation D-Cat $ 149 

Novation Auto-Cat $ 199 

Novation Apple Cat II $ 339 

D.C. Hayes Smart. Modem $ 249 

D.C. Hayes Micro-Modem II $ 295 

CCI Telnet Com. Package $ 135 



Leedex 13" 
Sanyo 9" 



dealer (national/international) inquiries invited Send for FREE Catalogue 



The CPU SHOP 



TO ORDER CALL TOLL FREE 1-800-343-6522 

TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 



420-423 Rutherford Ave., Dept. B02M 

Charlestown, Massachusetts 02129 

Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 

Circle 94 on inquiry card. 



Technical Information call 617/242-3361 
Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark/® Digital Research 




VISA' 



BYTE February 1982 445 



S-100 VOICE 

The ARTICULATOR board allows 
you to record, store, and play- 
back any vocabulary on your 
S-100 computer. Input speech is 
digitized by the ARTICULATOR 
and send to the computer via an 
on-board port for storage at 1K 
to 2K bytes/sec. This data is 
then sent back from the comput- 
er to the ARTICULATOR for very 
high quality playback. On-board 
VOX switching minimizes mem- 
ory storage requirements. 

PRICE - $350 A&T 
AVAILABLE NOW 

Quintrex, Inc. 

4461 Indian Creek Parkway 

PO Box 7384 

Overland Park, KS 66207 



Circle 300 on inquiry card. 



VOLTAGE SURGE & 




mm 


TRANSIENT SUPPRESSOR 




V 


•.'&>■'•'■ "'"'"'''-^^ 




THE BIBLIOFILE 


■Rj Hr Protects 




Bibliography Card Manager 


Most 




for Apple® Pascal 


\fl|^^ Electronic 
Equipment 




LIMITED OFFERING 


The SUPPRESSOR electronically re- 
moves or reduces suriuen voltage changes. 




• SELECTED RETRIEVAL 


It simply plugs into a power receptical on 




• AUTHOR, JOURNAL LISTS 


the same circuit as the equipment being 
protected. 




• FILE FOLDER LABEL 
PRINTING 


END POWER LINE SPIKES, SURGES, 
HASH... Only $29.95 ea. Dealer Inquiries 
Invited. 

P^^ CUESTA SYSTEMS, INC. 

»^k^^J3440 Roberto Courr 
m^\^^M Son Luis Obispo, Colifornio 93401 
^^^^8 (605) 541-4160 




• PAGE HEADER PRINTING 

Apple® 

is a registered trademark of 

Apple Computer, inc. 

VIMA, Inc. 

1305 Tompkins Drive 

Madison, Wl 53716 


Circle 98 on inquiry card. 




Circle 369 on inquiry card. 




Ill / .'«"'"" , *" l, "™"™"™5' 

ATARI 

"T »— —» Q 

400 16K ------------ $319.00 

400 YOURS TO 32K or 48K ----CALL 

800 16K ------------ 729.00 

410 RECORDER ---------- 65.00 

810 DISK DRIVE --------- 439.00 

850 INTERFACE --------- 165.00 

830 MODEM ----------- 139.00 

825 PRINTER ---------- 565.00 

484 COMMUNICATOR -------- 289.00 

ITT Cordless phone ------- 199.95 

zenith grn. phos . monitor - - - 129.00 
epson printers ---------call 

software ------------call 

sharp calculators -------call 

specials: -------call 

Prices subject to change without notice. 
Shipping extra. No tax out of state. Ca. 
residents add appropriate taxes. 

WE ARE AN AUTHORIZED ATARI SALES AND 
SERVICE CENTER 

^± COMPUTERTIME, INC. 

I 309 Crown Rd. 

^■^ KENTFIELD, CA. 94904 

CALL TOLL-FREE 800-227-2520 

In California 800-772-4064 



HOW TO RELOAD 

Multi-Strike Daisy Wheel 
PRINTER RIBBONS 

You can profitably reload 
$96 Richos for $36 
$90 Diablos for $24 
$84 Wangs for $24 
$76 NECs for $24 
$36 Qumes for $12 
or less 
This comprehensive book provides 
full instructions on how to make as 
much as S180 an hour reloading 
multi-strike ribbons in your home. 
Send S.A.S.E. to 
WILLIAM WALKER 

Box 16-J-B 

164-30 Hillside Ave. 

Jamaica, NY 11432 

suoqqu a)ju)s-ninui peo|SJ pue ||as a/v\ 

Prices sent on request. 



wabash 

When it comes to 

Flexible Disks, nobody 

does it better than 

Wabash. 

MasterCard. Visa Accepted. 
Call Free: (800)235-4137 . 




PACIFIC 
EXCHANGES 

100 Foothill Blvd 
San Luis Obispo. CA 
93401 (InCal call 
(805)543-1037) 



Circle 60 on inquiry card. 



Circle 371 on inquiry card. 



Circle 270 on inquiry card. 



1EMORY EXPANSIO 

FOR APPLE® The company that 



rME 
brought you the first 32KRAM board for 
Apple //® end Apple H+® now offers: 



• 128K RAM all f or only $599 

Includes 1 MOVEDOS (relocates DOS) 

5 2. RAMEXPAND (tor Applesoft*. Integer*) 

comprehensive 3. PSEUDO-DISK tor DOS 3 3 or 3.2 
software 4 PSEUDO-DISK for CPIM* 

packages 5 PSEUDO-DISK for PASCAL 



► 64K RAM $425 

A medium range memory expansion board which can be 
upgraded to 128K at a later date (Upgrade kit sold 
for $175) Includes all 5 software packages offered 
with the 128K board 



32K RAM svllonly $239 

The old favorite for Apple users. Includes our first 3 
software packages (above) with CP/M* and PASCAL 
pseudo-disks now offered as options ($39 each) 



MEMORY EXPANSION 
FOR VIsiCalc® 



• VC-EXPAND™ 

ONLr$100 

Expand memory available to Personal Software's 
16 sector VisCalc* Add 32K. 64K. or even 128K to 
your present workspace (even it you already have a 
16K card in use 1 ) with this ^^z^rnren 
program plus one or more 
Saturn boards 
Simple operation 



(?. 



OiDMtfrtta 



Like-new 
products 




For free catalog, 

phone toll-free (800) 225-1008 

In Massachusetts (617) 938-0900 

GENSTAR REI SALES COMPANY 

19527 Business Center Dr., Northridge, CA 91324 



EPROM -32 

The only EPROM programmer you need! 

• IEEE-696 (S-100) EPROM programmer for single-supply 
(+5V) EPROMs. 

• Programs current 1K through 8K (byte) EPROMs plus future 
16K and 32K EPROMs. 

• Personality Modules adapt board to different EPROM types: 

PM-1 -2508, 2758 PM-4-2564 
2516,2716 PM-5-2764 
PM-2-2532 PM-6-68764 

PM-3-2732 PM-7-2528(TI-16K) 

• Zero-insertion-force socket accommodates both 24-pin and 
28-pin EPROM packages. 

■ DIP switch selection of programming ports and EPROM 
address for verification and/or use. 

• On-board DC-to-DC converter with adjustable regufaior for 
programming voltage. 

• Programming voltage switched by software. 

• Double-sided PC board with solder masks, silkscreen and 
gold-plated contact fingers. 

• Documentation includes source listing of 8080/Z80 soft- 
ware for programming and verification. 

$269.95 

Micro Dtjnomks (assembled & tested) 

Corporation 

P.O. Box 17577 

Memphis, TN 38117 

(9QD-755-0619 



Price includes EPROM-32. documentation 
and two personality modules (specify). Ad- 
ditional modules- $7 95. Programming/ 
verification software on 8 inch single density 
CP/M-compatible diskette— S9 95 



MASTERCARD 8 VISA-TN residents add 6% sales tax. 



Circle 315 on inquiry card. 



Circle 306 on inquiry card. 



Circle 216 on inquiry card. 



HANLEY ENGINEERING CORP. 

We Will Beat All Competitor'* Prices!!! 

Guaranteed to ship within 24 hours on all 
telephone orders or YOUR ORDER FREE!! 



800-426-2668 

206-643-0792 







74LS00 






4000CMOS 




74LS00 


25 


74LS123 


.90 


74LS259 


2.80 


4000 


.35 


4040 


95 


4501 


.50 


74LS01 


25 


74LS124 


2.95 


74LS260 


.60 


4001 


.35 


4041 


.95 


4502 


.95 


74LS02 


25 


74LS125 


.90 


74LS261 


2.45 


4002 


.35 


4042 


.75 


4503 


.65 


74LS03 


25 


74LS126 


.80 


74LS266 


.50 


4006 


.95 


4043 


.85 


4505 


8.95 


74LS04 


25 


74LS132 


.75 


74LS273 


1.60 


4007 


.35 


4044 


.85 


4506 


1.25 


74US05 


25 


74LS136 


.50 


74LS275 


3.30 


4008 


.95 


4046 


.95 


4507 


.95 


74LS08 


30 


74LS138 


.75 


74LS279 


.50 


4009 


.45 


4047 


.95 


4506 


1.95 


74LS09 


25 


74LS139 


.75 


74LS280 


1.95 


4010 


.45 


4048 


.75 


4510 


.95 


74LS10 


25 


74LS145 


1.10 


74LS283 


.95 


4011 


.35 


4049 


.55 


4511 


.95 


74LS11 


30 


74LS147 


2.25 


74LS290 


1.20 


4012 


.35 


4050 


.55 


4512 


.95 


74LS12 


30 


74LS148 


1.25 


74LS293 


1.60 


4013 


.45 


4051 


.95 


4514 


2.25 


74LS13 


40 


74LS151 


.75 


74LS295 


1.00 


4014 


.95 


4052 


.95 


4515 


2.25 


74LS14 


75 


74LS153 


.75 


74LS298 


.95 


4015 


.95 


4053 


.95 


4516 


1.50 


74LS15 


30 


74LS155 


.90 


74LS299 


2.50 


4016 


.45 


4055 


2.75 


4518 


1.25 


74LS20 


25 


74LS156 


.90 


74LS323 


3.95 


4017 


.95 


4056 


2.75 


4519 


1.25 


74LS21 


30 


74LS157 


.75 


74LS324 


1.75 


4018 


.95 


4059 


9.95 


4520 


1.25 


74LS22 


25 


74LS158 


.75 


74LS347 


1.95 


4019 


.45 


4060 


1.25 


4522 


125 


741.S26 


30 


74LS160 


.90 


74LS348 


1.95 


4020 


.95 


4066 


.75 


4526 


1.25 


74LS27 


35 


74LS161 


.90 


74LS352 


1.50 


4021 


.95 


4068 


.40 


4527 


1.75 


74LS28 


35 


74LS162 


.90 


74LS353 


1.50 


4022 


.95 


4069 


.40 


4528 


1.25 


74L530 


25 


74LS163 


.90 


74LS363 


1.35 


4023 


.35 


4070 


.40 


4531 


.95 


74LS32 


35 


74LS164 


.90 


74LS365 


.90 


4024 


.75 


4071 


.30 


4532 


1.75 


74LS35 


55 


74LS165 


.90 


74LS366 


.90 


4025 


.35 


4072 


.30 


4539 


1.75 


74LS37 


50 


74LS166 


2.00 


74LS367 


.65 


4026 


1.95 


4073 


.30 


4543 


1.95 


74LS38 


35 


74LS168 


1.70 


74LS368 


.65 


4027 


.65 


4075 


.30 


4553 


4.95 


74LS40 


25 


74LS169 


1.70 


74LS373 


1.15 


4028 


.80 


4076 


.95 


4555 


.95 


74LS42 


50 


74LS170 


1.70 


74LS374 


1.75 


4029 


.95 


4078 


.50 


4556 


.95 


74LS47 


75 


74LS173 


.75 


74LS375 


.65 


4030 


.45 


4081 


.40 


4556 


2.25 


74LS48 


75 


74LS174 


.90 


74LS377 


1.40 


4031 


1.50 


4082 


.40 


4568 


5.95 


74LS49 


75 


74LS175 


.90 


74LS385 


1.85 


4032 


2.75 


4085 


.95 


4581 


1.95 


74LS51 


25 


74LS181 


2.10 


74LS386 


.60 


4033 


2.75 


4086 


.95 


4582 


1.95 


74LS54 


35 


74LS189 


9.95 


74LS390 


1.85 


4034 


2.75 


4093 


.95 


4584 


.95 


74LS55 


35 


74LS190 


.95 


74LS393 


1.85 


4035 


.85 


4094 


3.95 


4585 


.95 


74LS63 1.20 


74LS191 


.95 


74LS395 


1.60 


4037 


2.50 


4099 


1.75 


4702 


9.95 


74LS73 


35 


74LS192 


.80 


74LS399 


1.65 














74LS74 


40 


74LS193 


.90 


74LS424 


2.95 














74LS75 
74LS76 


50 
40 


74LS194 
74LS195 


.95 
.90 


74LS447 
74LS490 


.35 
1.90 






LINEA 




74LS78 


50 


74LS196 


.80 


74LS630 


75.00 














74LS83 


75 


74LS197 


.80 


74LS640 


3.00 


7805CT 


85 


LM301V 


.75 


LM567V 


1.25 


74LS85 1 


10 


74LS221 


1.15 


74LS641 


3.00 






LM308V 


.75 


LM723 


.50 


74LS86 


40 


74LS240 


1.15 


74LS642 


3.00 


7812CT 


.85 


LM309K 


1.50 


LM733 


.95 


74LS90 


60 


74LS241 


1.15 


74LS645 


3.00 


7815CT 


.95 


LM311V 


.60 


LM741V 


.30 


74LS91 


80 


74LS242 


1.85 


74LS668 


1.65 






LM317T 


1.90 


LM747 


.75 


74LS92 


65 


74LS243 


1.85 


74LS669 


1.65 


7805KT 


1.40 


LM317K 


3.75 


LM748V 


.60 


74LS93 


60 


74LS244 


1.00 


74LS670 


2.15 


7812Kr 


1.40 


LM318N 


1.50 


LM1414 


1.50 


74LS95 


80 


74LS245 


1.95 


74LS674 


9.60 


7815Kr 


1.40 


LM323K 


3.75 


LM1458V 


.65 


74LS96 


80 


74LS247 


.75 


74LS682 


3.15 


781.05 


.65 


LM324N 


.60 


DS14B8N 


1.00 


74LS107 


40 


74LS248 


1.20 


74LS683 


225 


78L12 


.65 


LM337K 


3.95 


DS1489D 


1.00 


74LS109 


40 


74LS249 


.95 


74LS684 


2.35 


7905CT 


.95 


LM339 


.75 


LM1889 


2.45 


74LS112 


40 


74LS251 


1.25 


74LS685 


2.35 


7912CT 


.95 


LM377 


225 


LM3900 


.60 


74LS113 


40 


74LS253 


.80 


74LS688 


2.35 


7915CT 


1.15 


LM380 


125 


LM3909 


.90 


74LS114 


50 


74LS257 


.80 


74LS689 


2.35 






LM386V 


1.25 


LM3914 


3.75 


74LS122 


45 


74LS258 


.80 


74LS152 


1.25 


7905K 


1.50 






LM3915 


175 














7912K 


1.50 


LM555V 


.40 


LM3916 


3.75 














791.05 


.75 


LM556 


.70 


DS75451 


.40 














79L12 


.75 


LM565 


.95 


DS75452 


.40 














79L15 


.75 


LM566V 


1.50 


DS75453 


.40 






74S00 






74C00 CMOS 


74S00 


40 


74S132 


1.20 


74S201 


14.90 














74S02 


45 


74S133 


.95 


74S225 


8.90 


74C00 


.35 


74C161 


1.95 


74C908 


2.00 


74S03 


45 


74S134 


.65 


74S240 


3.95 


74C02 


.35 


74C162 


1.95 


74C909 


2.70 


74S04 


75 


74S135 


145 


74S241 


3.70 


74C04 


.35 


74C163 


1.95 


74C910 


9.90 


74S05 


75 


74S138 


1.05 


74S251 


1.85 


74008 


.35 


74C164 


1.95 


74C911 


9.90 


74S08 


45 


74S139 


120 


74S253 


7.40 


74C10 


.35 


74C165 


1.95 


74C912 


9.90 


74S09 


75 


74S140 


1.40 


74S257 


1.35 


74C14 


1.45 


74C173 


1.95 


74C914 


1.90 


74S10 


65 


74S151 


1.15 


74S258 


1.45 


74C20 


.35 


74C174 


2.20 


74C915 


1.90 


74S11 


80 


74S153 


1.15 


74S260 


1.80 


74C30 


.35 


74C175 


2.20 


74C917 


2.70 


74S15 


65 


74S157 


1.15 


74S274 


19.90 


74C32 


.50 


74C192 


2.20 


74C918 


1.90 


74S20 


65 


74S158 


1.40 


74S275 


19.90 


74C42 


1.70 


74C193 


2.20 


74C920 


16.00 


74S22 


75 


74S161 


2.80 


74S280 


2.85 


74C48 


2.05 


80C97 


.90 


74C922 


5.90 


74S30 


45 


74S162 


3.70 


74S287 


4.70 


74C73 


.65 


82C19 


4.95 


74C923 


5.90 


74S32 


95 


74S163 


3.70 


74S283 


4.40 


74C74 


.85 


74C195 


2.20 


74C925 


6.70 


74S37 1. 


55 


74S168 


4.60 


74S289 


6.95 


74C76 


1.90 


74C221 


2.20 


74C926 


7.90 


74S38 1. 


65 


74S169 


5.40 


74S301 


6.90 


74C83 


1.90 


74C240 


2.20 


74C927 


7.90 


74S40 


40 


74S174 


1.05 


74S373 


3.40 


74C86 


.90 


74C244 


2.20 


74C928 


7.90 


74S51 


75 


74S175 


1.05 


74S374 


3.40 


74C89 


4.50 


74C373 


2.70 


74C929 


7.90 


74S64 


75 


74S181 


4.45 


74S381 


7.90 


74C90 


1.70 


74C374 


2 70 


74C930 


7.90 


74S65 1. 


20 


74S182 


2.90 


74S387 


5.70 


74C93 


1.70 


74C901 


80 


74C932 


1.95 


74S74 


65 


74S188 


3.90 


74S412 


2.95 


74C95 


1.70 


74C902 


.60 


74C941 


2.75 


74S85 2 


35 


74S189 


14.90 


74S471 


9.90 


74C107 


.95 


74C903 


.80 


74C989 


9.90 


74S86 1. 


40 


74S194 


2.90 


74S472 


16.80 


74C150 


5.70 


74C904 


.80 


80C35 


.85 


74S112 1. 


55 


74S195 


1.85 


74S474 


17.80 


74C151 


2.20 


74C905 


10.90 


B0C96 


.90 


74S113 1. 


95 


74S196 


4.85 


74S482 


15.50 


74C154 


3.20 


74C906 


.90 


88C30 


3.95 


74S114 1. 


45 


74S197 


4.20 


74S570 


7.75 


74C157 


1.75 


74C907 


.90 


88C29 


3.95 


74S124 2 


75 






74S572 


7.75 


74C160 


1.95 











4K STATIC RAM 
8/$20.00 

16 K Memory 
8/ $16.00 









HITACHI 




AUGAT LOW PROFILE SOCKETS 








2Kx 


B CMOS RAM 150NS 




These Are High 








Pin Compatible with 2716 




Reliability Industry 
Standard Sockets 










HM6116P-3 






JIPIN 


208-AG29D .10 










$13.00 






14PIN 

16PIN 


214-AG29D .16 
216-AG29D .18 




8200 




8 For $88.00 




18PIN 
20PIN 


218-AG29D .20 
220-AG29D .22 
















22PIN 


222-AG29D .24 




8080A 
8085A 
B085A-2 












24PIN 


224-AG29D .26 




3.95 
8.95 
11.95 










28PIN 


228-AG29D .28 






4118 






40PIN 


240-AG29D .42 




8086 
8088 


99.95 
39.95 




STATIC RAM 










8155 


11.25 




1Kx8 








4164 




8185 
8202 


29.95 
45.00 




$15.00 






64K Dynamic Ram 




8205 
8212 
8214 
8216 


3.95 
1.90 
3.85 
1.80 










200 NS 16 pin 




68 








$15.00 




8224 
8226 


2.50 
1.80 


3242 


8.00 




Z80 








8228 
6238 


4.90 
4.90 


3480 
6800 


9.00 
5.75 






650? 


8243 


4.50 


6802 


11.00 


Z8 




50.00 






8251A 


5.45 


6809 


25.00 


Z6132 




40.00 






6253 


9.80 


68B09 


45.00 


ZB0 




6.70 


6502 


7.90 


6255A-5 


5.20 


6809E 


36.00 


280A 




725 


6502A 


10.00 


8257-5 


8.95 


6810 


3.50 


Z80B 




19.00 


6504 


8.45 


8259A 


6.95 


6821 


3.50 


Z80 


PIO 


6.00 


6504A 


9.30 


8271 


60.00 


6840 


9.00 


Z80A 


PIO 


7.10 


6512 


9.20 


8272 


39.95 


6843 


41.00 


Z80B 


PIO 


15.50 


6512A 


10.00 


8275 


29.95 


6845 


22.00 


Z80 


CTC 


6.00 


6520 


4.40 


8279-5 


10.00 


6847 


12.25 


Z80A 


CTC 


7.10 


6521 


6.15 


8282 


6.60 


6850 


3.50 


Z80B 


CTC 


15.50 


6521A 


6.70 


8283 


6.60 


6852 


3.50 


ZB0 


DMA 


18.50 


6522 


8.75 


8284A 


5.75 


6875 


7.00 


ZBOA 


DMA 


22.50 


6522A 


11.70 


8286 


6.60 


6880 


1.80 


Z80 


SIO/0 


18.50 


6532 


11.25 


8287 


6.60 


6882 


4.70 


ZBOA 


SIO/0 


22.50 


6532A 


12.40 


8288 


25.00 


6885 


1.60 


ZBO 


SIO/1 


18.50 


6545-1 


22.50 


8289 


49.95 


6888 


1.80 


Z80A 


SIO/1 


22.50 


6545A-1 


28.95 


8755A 


45.00 


6889 


1.80 


ZBO 


SIO/2 


18.50 


6551 


11.95 


8748 


30.00 


68488 


12.50 


Z80A 


SIO/2 


22.50 

PPF 


6551A 

3HM£ 


12.95 



Microprocessor Crystals 




cr 


nuivi 


D 




$3.00 Each 


2708 
2716 


AMD 
Hilachi 


3 Supply 
+ 5 


450NS 
450NS 


350 

7.00 


3.579545MHZ Parallel 


2716 


National 


+ 5 


450NS 


7.00 


4.0MHZ Parallel 


2716 


Intel 


+ 5 


450NS 


7.00 


4.0MHZ Series 


2716-1 


Intel 


+ 5 


350NS 


9.50 


5.0MHZ Parallel 


2716 


T.I. 


3 Supply 


450NS 


7.50 


6.0MHZ Parallel 


2716 


Motorola 


3 Supply 


450NS 


7.50 


6.144MHZ Parallel 


2732 


NEC 


+ 5 


450NS 


16.00 


8.0MHZ Series 


2732 


Mitsubish 


+ 5 


450NS 


16.00 


10.0MHZ Series 


2732 


Intel 


+ 5 


450NS 


17.00 


15.0MHZ Series 


2732A 


Intel 


+ 5 


250NS 


17.00 


18.0MHZ Series 


2732A - 2 


Intel 


+ 5 


30ONS 


16.00 


18.431MHZ Series 


2732A - 2 


Intel 


+ 5 


2CONS 


20.00 


48.0MHZ Series 


2532 


Hitachi 


+ 5 


450NS 


18.00 



We reserve the right to substitute manufacturers. 

Prices subject to change without notice. 

Our Inventory is completely managed by computer. 



HANLEY ENGINEERING CORP. 

13400 Northup Way #20 

Bellevue, WA 98005 

800-426-2668 

206-643-0792 

Minimum Order 15.00 

Include 4.00 for UPS Blue 

Include 3.00 for UPS Ground 

Include 4.00 for 1st Class Mail 

include 12.00 for Foreign Country Orders 

Washington State add 5.4% Sales Tax 






Circle 140 on inquiry card. 



\ferbatinr 

Floppy Discs 

SAVE 40% 225Z2L 

5-|/ it Specify soft. Price/ 10 
/4 1 or 1 6 sector 

MD525 1 side/dbl dens $27.30 

MD550 2 sides/dbl dens 44.20 

MD577 1 side/77 track 32.50 

MD557 2 sides/77 track 44.20 

8i t Critically Certified 
Soft sector 

FD34-9000 1 slde/sgl dens 33.80 

FD34-8000 1 side/dbl dens 39.00 

FD34-4001 2 side/dbl dens 46.20 

CHECKS - VISA - MC - C.O.D. 
(313) 777-7 780 ADD $ 2 SHIPPING 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave. 

St. Clair Shores, Ml 48081 



UV EPROM ERASER 

4/ 



! IS- 



$49.95 




. ERASES ALL UV ERASABLE EPROMS (2708. 2716. 2564, etc.) 

• OUICK FIFTEEN MINUTES ERASE TIME 

• ERASES OVER FIFTEEN EPROMS AT A TIME 

• LAMP LIFE. 7700 HOURS 

• INDUSTRIAL MODEL S&3.50 

• INDUSTRIAL MODEL WITH TIMER & SAFETY INTERLOCK SWITCH 597.50. 

(Rugged steel enclosure with bottom drawer) 



THE BEST 6809 SINGLE BOARD COMPUTER AVAILABLE 

• Floppy Contnttei « SWTPC compatible 

• Printer Port • Runs TSCFlex (ZQO A/1 

• BS-232Port • FolOocumenUtKHi PRICE: JD03.UV 

FOR THE SS SO AND S100 BUS 

ASSEMBLED. TESTED, 48HOURBURNIN.90DAY WARRANTY 

2114 RAM 300 ns $2.95 ^StoT 

2716 EPROM 550 ns $4.50 iquaranteSo. 

EPROM PROGRAMMER for 2716. 2732 $99.50 

In Circuit Emulator for 68*x, 6065, 280 $99.95 

WE ACCEPT VISA. MASTERCARD. COO.. CHECKS 

PHONE ORDERS (305) 970-0967 
LOGICAL DEVICES INC. 

781 W. OAKLAND PARK BLVD. • FT LAUDERDALE. FLORIDA 33311 
ADD: S3 00 SHIPPING $200 COD CHARGES 



than 
25 magazines 
and journals 



^C}OV\N More, 
^jjf ^^ The giant 1980-81 

V* Periodical Guide 
for Computerists 

lists two complete years of articles 
from Byte, Digital Design, Infoworld, 
Personal Computing, and many more. 
It's cross-referenced, sturdily bound 
and easy to use. 

Order yours today, 

only $11 .95 






postage paid. 
1975-79 annual Indexes available, 55 each. 

f\ Applegate Computer Enterprises 
£Ar\ Box 288B 
• ■Applegate, OR 97530 



Circle 183 on Inquiry card. 



Circle 179 on Inquiry card. 



Circle 26 on inquiry card. 



typrinter 




$599 



NEW 



OEM Dealer 
Inquiries Invited 

ELECTRONIC 
TYPEWRITER and 
LETTER QUALITY 
PRINTER! 

• Interchangable 100 character printwheels 
•Available in 24 different type styles 

• Software selectable pitches: 10, 12, 15 CPI 

• Parallel interface for full KSR operation 

• 12 CPS 

• 12 inch paper capacity for up to 180 character columns 
•Correctable carbon ribbon with automatic lift-off 

• 90 day warranty 

These fine lines .ere actually prepared on a TYPRMTCft! 

CSLL FOR C.D.D. ORDERS 

it po ao* is 

7 H0UN1AIN CITY 
« TENNESSEE 376B3 
■CORPORATION * 615-727-6000 



IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPIB-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 



■ '■W&'wmtimK'* ■ 



48860C 
For Model 3 
Operation 



11 l"™ 



488-80B 
For Model 1 
Operation 



Model 488-80B or 488-80C Price: $375. 

+ shipping, insurance & tax 
WHEN ORDERING SPECIFY DISK OR TAPE 

SCIENTIFIC ENGINEERING 
LABORATORIES 

11 Neil Drive • Old Bethpage, NY 11804 
Telephone: (516)694-3370 

'Trademark of Tandy Corp. 
There is no affiliation between Scientific 
Engineering Laboratories and Tandy Corp. or 
Radio Shack. 



C compilers 

and 

Cross compilers 

Available for: 

PDP-11 RT-11/RSX-11 

6809 SDOS 

8080 CP/M 

8085 CP/M 

Z80 CP/M 

8086 

8088 

OTHERS PENDING 
The full C language, as described in 
"The C Programming Language" by 
Kernighan and Ritchie. 

UNIX version 7 compatible. 

UNIX is a trademark of Bell Labs 
RT11/RSX11 are trademarks of 

Digital Equipment Corp. 
SDOS is a trademark of Software Dynamics 
CP/M is a trademark of Digital Research 

TELECON SYSTEMS 

90 E. Gish Road, Suite 25 
San lose, California 95112 

408-275-1659 



Circle 343 on Inquiry card. 



Circle 316 on inquiry card. 



Circle 351 on inquiry card. 




KEYED FILE 
ACCESS 

6 ELECTRONIC 
MAIL 

Indexed files for BDS C or PL /I. 
Includes source for relational DBMS. 
- variable length keys & records 
■ access by random, sequential, skip 
sequential by full or partial key 
$200 
Compose and send formatted messages. 
Includes EM AGs- style full screen editor, 
(requires serial CRT with addressing) 

$75 
CA residents add tax. CP/x and IBM SD 
discette distribution only. 
RBF inc. Suite 1464 
2000 Center St. Berkeley, CA 94704 



THE 
MISSING LINK 



j/ 



$249' 




***m» 



Adapt IBM ET50, 60, or75 to Apple II or III 
with our Missing Link for word processing 
quality output. 

• Does not affect normal typewriter operation 

• Typewriter still qualified for IBM maintenance con- 
tract 

• Interface isolates the Apple from the typewriter 
See our full page ad in May 1980 BYTE 

Check with your local Apple dealer or to 
order call: 1-800-845-2712 (In S.C., call 
1 -800-922-5528) 

If you need word processing software, we offer 
ManuScnpter in two versions Beginner $95. 
Advanced $195 
*S C residents add 4*o sales tax 



B" 



aSystems 



2301 DEVINE STREET • PO BOX 5144 
COLUMBIA. S C 29250 ■ (803) 254-0804 



$GOLD DISKS 

CP/M® Compatible 

Z-80 Software 

Z-80 DISASSEMBLER 
An easy to use 
program to create 
source (.ASM) files 
from executable 
(.COM) files PPD 

EZ-TEXT WORDPROCESSOR 
EZ-TEXT will format $ 
your text file the 
way you want It 

5-8" SD/DD PPD 

Bower-Stewart 
Sl Associates 

POST OFFICE BOX 1389 
HAWTHORNE. CALIFORNIA 90250 

213-532-1237 

Trademark Digital Research 



MBLER 
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75 






Circle 304 on inquiry card. 



Circle 401 on inquiry card. 



Circle 46 on inquiry card. 



PrintersRus 

...computers, peripherals, 
accessories and supplies! 




APPLE ACCESSORIES 



Apple II & 48K CALL 

Disk II w/controller DOS 3.3 CALL 

Disk II Add-On CALL 

Microsoft Z80 Softcard 31 9. 

16K Ram Card 159. 

CCS Parallel Card 109. 

Async Serial Card 1 39. 

Clock/Calendar Card 109. 

IEEE Card 239. 

AD Card 99. 

Mountain Comp. Romplus 1 39. 

KB Filter ROM 49. 

CPS Multifunction Card 199. 

Supertalker 259. 

Paymar L/C Adapter - Mew 49. 

- Old 39. 

M&R Super Mod 25. 

Superterm 319. 

Videx Video Term 309. 

APPLE SOFTWARE 

Personal S/ W Desktop Plan II $ 1 69. 

CCA Data Mgmt 85. 

Visicalc 169. 

Visiplot 1 59. 

Visitrend/Visiplot 21 9. 

Visidex 169. 

Visiterm 1 29. 

Micropro Wordstar 299. 

Super-Sort 1 59. 

Mail-Merge 99. 

Data Star 239. 

Spell Star 199. 

Muse Super Text II 1 29. 

Address Book 44. 

Form Letter Module 79. 

Stoneware-DB Master II 1 99. 

Microcom-MicroCourier 239. 

Infotory 199. 

RIBBONS 

NEC $77.00/Doz. 

Qume 45.00/Doz. 

Diablo 66.00/Doz. 

Anadex 1 35.00/6 ea. 

Tritel 95.00/Doz. 

Tl/DEC/TTY 45.00/Doz. 

Epson 1 3.95/ea. 

MPI/Axiom/Base 2 12.50ea. 

MAGNETIC MEDIA 

Premium Quality At Bargain Prices 

5'/4" Diskettes, all Formats 

100% Certified with hub rings, box of 10 

Single sided, single density 26.95 

Single sided, double density 29.95 

Double side, double density 38.95 

8" Diskettes, All Formats, 100% Certified 

Single sided, single density 29.95 

SSSD Error Free 32.95 

Single sided, double density 39.95 

Double sided, double density 49.95 



Complete Stock of MX-80, MX-80 F/T 

MX-100 Printers, Graphics Chip Sets 

Cards and Cables 




NEC-8023 A, 1 00 cps Matrix Printer 

Hi-Res dot graphics, proportional spacing. 

correspondent quality printing, bidirectional 

tractor and friction feed. 80. 132 col. Greek & 

Math symbols. Everything you need in a small 

printer. 

List $840 $599. 




MODEMS 

UDS 103 LP, direct $ 169. 

103 JLP Auto Answer 219. 

202 LP 1200 BAUD 259. 

NOVATION CAT, acoustic 1 59. 

D-CAT, direct 169. 

Auto Cat 219. 

Apple Cat 339. 

HAYES SlOOMicromodem $349. 

Apple Micromodem 329. 

Smart Modem 249. 

VIDEO MONITORS 

Zenith 1 2" Green $ 1 1 9. 

NEC 12" Green $179. 

Amdex 1 2" B/W (Leedex) $ 1 39. 

Amdek 13" Color Lo-Res $439. 

VIDEO TERMINALS 

Ampex Dialog 80 $995. 

Ampex Dialog 30 795. 

Televideo 920C 845. 

Televideo 950 995. 




PC 8000 Series 
Microcomputer System. 



INTRO 

PRICING 

$1099,00 



• Z-80ACPG4MHz 

• 5 user programmable function keys • 82 Keys with numeric 
keypad • 1 60 x 1 00 resolution • 80 character screen 

PC-8001 A Microcomputer w/32K RAM .... 1 099. 
PC-8012A I/O Unit w/32K RAM 

Expansion slots 699. 

PC-8031 A Dual Mini-Disk Drive Unit 1 099. 

PC-8032A Add-On Dual Mini Disk 

Drive Unit 949. 




MPI 88G / 99G MATRIX 

High resolution dot-addressable graphics for 
Apple. Enhanced "correspondence quality" 
printing. Tractor and friction feed. Serial and 
Parallel Input. 100 cps Bidirectional printing. 
80. 96 and 132 column widths! 

88 G List $749 $589. 

99 G List $849 $660. 

Apple Parallel I/O Card/Cable/Disk . . $ 1 10. 

with Graphics Prom (Ap-Pak) $ 145. 

IEEE I/O Card $55. 

Single Sheet Feeder $25. 

QT Cover $25. 




NEC SPINWRITERS 

5510/5530 RO w/tractor $2,550. 

7710/7730 RO w/tractor $2,595. 

5520 KSR w/tractor $2,850. 

7720 KSR w/tractor $2,895. 

3510/3530 RO $1,895. 

Bi-directional tractor $225. 

Pusher tractor $350. 



& 



& 
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OLYMPIA 

Letter quality. Daisy wheel printer/typewriter 
interfaces to Apple. Atari. NEC TRS80 and 
RS232 Serial ports. A truly cost effective letter 
quality printer that functions as a typewriter. 
ESI 00 RO Computer printer 

List $1690 CALL 

ESI 00 Typewriter only $295 

Interface Card Only CALL 

(specify serial or parallel) 
I/O Cable (specify serial or parallel) . . .$ 35 

Apple Serial Card $139 

Print Wheels & Ribbons CALL 



TO PLACE YOGR ORDER CALL: 

TELEPHONE TELEX 

(714)7447314 697120 

or write to: 

PALOMAft 

Computer Products 

910-105 W. San Marcos Blvd.. San Marcos. CA 92069 

TERMS OF SALE: Cash check mone\ ord«T bank wire transfer 
credit card or purchase orders !mm Qualified firms and 
insuiutjons Please include telephone number with order and 
expirdtjon date on credit card orders C.ahUxma residents add 6^ 
sales lax Advertised pnces are for prepaid orders FOB shippmq 
point Add J* tor shipping m (J S Pn< ing and d\atlabilit\ sub|ecl to 
change without nonce 



Circle 276 on inquiry card. 



RS-232 PROBLEMS? 

We have a large assortment of prob- 
lem solvers at B & B ELEC- 
TRONICS, send for our new Catalog. 

RS-232 TESTER. Seven LED'S dis- 
play the status of RS-232 lines: $39.95 

RS-232 DATA TAP. Lets you tap 
dataoff a RS-232 line: $34.95 

RS-232 NULL MODEM. Replaces a 
set of modems for testing: $1 9.95 

RS-232 GENDER REVERSERS. Con- 
vert a male connector to female or a 
female to male. Either one: $19.95 
Set of both Reversers: $34.95 

B & B ELECTRONICS 

BOX 475 / MENDOTA, IL 61342 

IL Residents add 5% Tax 




PPPLEWARE JNC. 



Offering an extensive 
software library of: 

• Pa eked disks/ 60 
programs each 

• 3.3 DOS 

• Both sides used 

• Demuffined easily 
for 3,2. 1. use 
Hub ring relnforcer 



^^y ~^ -C^\ for lon 9 llfe 



UnncHAHS 

Hi. EACH 



Data Base 

Binary 

Educational 

Entertainment 

Graphics 

Finance 

Printer 

Domestic 



INTRODUCTORY OFFER !! 

Order all 3 disks and get a bonus disk 
FREE!! Call now: 1-800-327-8664 
Fla. residents: 305-584-7004 
Disks are $59.95 @ + $3 handling. 

3600 HACIENDA BLVD., SUITE A «» ns^ 
HACIENDA VILLAGE, FL. 33314 wSd SB 



*-** aad CBM ow nw8 *v*ry*ih*t4t 






Circle 42 on inquiry card. 



Circle 175 on Inquiry card. 



Circle 324 on inquiry card. 



APPLE EXTENDER CARD 

$29.95 

Extends Apple Cards 

Above Computer for 

Servicing and Debugging 

APPLE EXTENDER CARD . . . .$29.95 

IBM EXTENDER CARD $34.95 

IBM Prototyping Board $34.95 

RS-232 Board for TRS-80 

Model III $94.95 

32K Memory Exp. Board for 

TRS-80 Color Computer 

(Adds16K) $79.95 

(Colo. Residents Add 3% Sales Tax) 
DEALER INQUIRIES INVITED 

IMAGE TECHNOLOGY, INC. 

P.O. BOX 15456 
LAKEW00D, COLORADO 80215 




1802 
fig-FORTH 

high-level compiler language 

10- 20 X faster than BASIC 

ELFII/SuperELF/VIP 
RCA Microboard 

w/editor/ strings 
mocro-assembler 
floating-point $90 

plus tiny pascal add $35 

on cassette/requires 16k+RAM 



P.O. Box 8403 

Austin, 1>x*s 78712 

512-477-2207 



Circle 150 on inquiry card. 



Circle 66 on inquiry card. 



Circle 135 on inquiry card. 



SAMPLE 

PASCAL 

FREE 



Pascal Market News is all- 
Pascal, every other month. 
For free sample page & 
special subscription offer, 
write: 

Pascal Market News 

PO Box-5314 
Hamden, CT. 06518 



64K DYNAMIC RAM 'Uniselect: 2' 




64KB $479 16KB $285 

features: Model 64KUS AfrT 

• 16 or 24 bit addressing. • 8 bit data. • 8ank Select by 
SW settable Pod, 8its in Two blocks. • Two 32K8 (or 
128K8) addressing. • Transparent refresh with delay lines, 
giving unlimited DMA, immune to Wait States, halts, resets. 

• Fast access time - 220nsec from Smemr or Psync high, will 
run with Z80, Z8000 to 4mhz. 8080, 8085, 8088, 8086 to 
5mhz without wait states. • Provision to expand to 256K8 
using 64K by 1 chips. • Conforms to IEEE 696-S100 specs. 

Guaranteed one full year. Shipping is in 3 days. MC, Visa, or 
COD orders accepted. Add S5.00 for COD orders. Illinois 
residents-add 5Vi% sales tax. 

OEM. & DEALER PRICING AVAILABLE 

S.C. DIGITAL 

P.O. Box 906, Aurora, Illinois 60507 
Phone: (312) 897-7749 



SCR SUPER-BUYS 



$10.00 MIN. 0R0ER HANDLING/SHIPPING. . .$5.00 

UPS ANYWHERE IN CONTINENTAL U.S. 
© FREE 0EC00ER PLANS plus a brochure 
describing our new UHF-VHF Conversion Kit 
are yours just by sending us your name, 
address and a 20« stamp. 
©UHF-VHF CONVERSION KIT. Complete 
with PC board; all required components; 
jumper wire; cabinet with speaker; and com- 
prehensive brochure incl. schematic, board 
layout, mounting and hook-up diagrams, 
parts list, and assembly and set-up instruc- 
tions. All parts are industrial prime quality. 
® 9-INCH BLACK AN0 WHITE CRT MONI- 
TOR. Ideal for microcomputer or security 
use. 22 transistors. Designed tor excel- 
lent resolution. Frequency response — 
12 MHz. Continuous DC restoration for 
superior contrast. 

List Price $225.00 each. 

CftPI [714)527-2554 • [213)596-7553 

sl#K electronics inc. 

9533 Valley View Street. Cypress, CA 90630 

Pay by CHECK, M.O., VISA, MIC, C.O.D. 
For Free Buyers Guide Circle Number Shown Below 



FREE 



Our 

Own 

Fimous 

Kit 

J 119 9 M 5 

Our 
Factory 
Direct 
Price 

J 165° M ° 



Circle 279 on inquiry card. 



Circle 310 on inquiry card. 



Circle 319 on inquiry card. 




FULL LINE ALL PARTS & COMPUTER PRODUCTS 



P.O. BOX 4430X 

Santa Clara, CA 95054 

'Will calls: 2322 Walsh Ave. 
(408) 988-1640 
Same day shipment. First line parts only. Factory tested. Guaranteed 
money back. Quality IC's and other components at factory prices. 

INTEGRATED CIRCUITS Phone orders only (800) 538-8196 



fELECTRONICS 



7400TTL 

7400W 

7402N 

7404N 

7409N 

7410N 

7414N 

7420N 

7430N 

7442N 

7447N 

7448N 

7474N 

7475N 

7485N 

7489N 1 

7490N 

7495N 

74100N 1 

74107N 

74123N 

74125N 

74145N 

74150N 1 

74151N 

74154N 

74157N 

74161N 

74162N 

74163N 

74I74N 

74175N 

74190N 1 

74192N 

74193N 

74221N 1 

74298N 

74365N 

74366N 

74367N 

74LS00TTL 

74LS0ON 

74LS02N 

74LS04N 

74LS05N 

74LS08M 

74LS10M 

74LS13M 

74LSJ4fj 

74LS20N 

74LS22N 

74LS28N 

74LS30N 

74LS33N 

74LS38N 

74LS74N 

74LS75N 

74LS90N 

74LS93N 

74LS1Q7N 

74LS112N 

74LS113N 

74LS132N 

74LS136N 

74LS151N 

74LS155N 

74LS157N 

74LS162N 

74LS163N 

74LSI74N 

74LS190N 100 

74LS221N 1 19 

74LS2SBN 69 

74LS367H 69 

LINEAR 

CA3045 90 

CA3046 1.10 

CA3081 1.60 

CA3082 1 90 

CA3089 3 40 
LM301ANAH .34 

LM305H 87 

LM307N 35 

LM308M 98 

LM309K 125 

LM31UIN 64 



LM317T 1.65 CD4017 

LM317K 3 75 CD4018 

I LM318 1 49 CD4019 

' LM320K.5 1 35 CD4020 

I LM320K-12 1 35 CD4021 

i LM320K-15 1.35 CD4022 

LM320T-5 95 CD4023 

95 CD4024 

95 CD4025 

95 CD4026 

4 95 CO4027 

99 CO4028 

,99 CD4029 

135 CD4030 

]35 C04035 



94 8T28 
.45 8T97 

95 8T98 
95 



UAHT/FIFO 
AY5-1013 
AY5-1014 
3341 



6 95 



IM320T-8 

IM3201 : ' 
I M [ ' " 
LM323K-5 
I LM324N 
I LM339N 
LM340K-S 
LM340K-8 



LM340K-12 1.35 CD4040 

LM340K-15 1 35 CD4042 

LM340K-24 1.35 CD4043 

LM340T-5 .85 CD4044 



LM340T-8 
LM340T-12 
LM340T-15 
LM340T18 



— CD4045 

85 CD4049 

85 CD4050 

85 CD4051 



i tmjiuiio 03 UD4U51 

) LM340T-24 85 CO4060 

1 LM350 550 CO4066 

2.29 CD4068 

1 00 CD4069 

1 60 CD4070 

1.60 CD4071 

59 CD4072 



i IM377 
i LM380N 
LM381 
LM382 
LM709H 
LM723HN 
LM733N 
LM741CH 
LM741N 
LM747H-N 
LM748M 
LM1303N 
LM1304 
LMU05 
LM1307 
LM1310 
LMI458 
LM1812 
LM1889 
LM2H1 
LM2902 
LM3900N 
LM3905 
LM3909N 
MC1458V 
NE550N 
NE555V 

NE565A 

NE567V 

NE5708 

78L05 

78L08 

78M05 

75108 

75491CN 

75492CN 

75494CN 



1.10 

28 MOS MEMORY HAM 

75 2101-1 195 

23 2I02-1 85 

1 65 2102AL-4 i 45 

65 2102AN-2L ^ 65 

BO 2104A-4 4 95 

95 21070-4 3 75 

45 2111-1 299 

85 2112-2 2 99 

95 2114 2 24 

75 2114L 300ns 2 50 

85 2114L 450ns 2 37 

85 4116 200ns 2 50 

95 MU6Z0I 

45 MM52S0 3 00 

MM5320 9 95 

U533E 5 94 

142 P5101L 

71 4200A 

39 9368 

35 410D 



4 50 



PROM 

1702A 

2532 

2708 395 

2716TI 8 50 

271 6 5 Volt 5 75 

1 27 1 6 5 Voll 3900 



16 50 
7-19 
3995 
55 00 
5500 
49 95 
2 95 



8 95 



416 



1000 

2 50 



4 9 CD4073 
85 CD4075 
35 CD4076 
35 CD4078 
75 CD4081 

50 CD4082 
175 CD4116 
110 CD4490 
1-27 CD4507 
110 CD4508 
2 75 CD4510 

55 C04511 

8 25 CD4515 

249 CD4516 

175 CD451B 

2 25 CU4520 

59 CD4527 
125 CD4528 

95 CD4553 

55 CD4566 

1 ?0 CD4583 

39 CD4585 

,85 CO40192 

100 74C00 

150 74C04 

100 74C10 

4 75 74C14 

60 74C20 
60 74C30 
85 74C48 

1-49 74C74 

50 74C76 

55 74C90 

89 74C93 

A 10 CONVERTER 74C160 

8038B 4.50 74C175 

8700CJ 13 95 74C192 

2200 74C221 

13 95 74C905 
74C906 



14 45 



8701CM 
8750CJ 
LD130 



95 9400CJVF 740 74C914 



tMOS 

CO4000 
CD4001 
CD4D02 
CD4006 
CD4007 
CD4B08 
C04009 
CD4010 
CO4011 
CD4012 
CD4013 
CO4014 
CD4015 
CD4016 



— 74C922 

4.25 74C923 
74C925 

„ 74C926 

25 74C927 

2r INTERFACE 

it 8095 

H 8096 

II 8097 

■5 8098 

45 BT09 

„ 8T10 

if am 

It 8T20 

95 BT23 

It 8T24 

it 8T25 



30 

30 CLOCKS 

35 MM5311 

30 MM5312 

95 MM MM 

30 MM5369 

30 MM5841 

30 MM5865 cab 

47 CT7QI0 8 95 

5 50 CT7015 8.95 

■.■ mmm 390 

V95 MM5375AG.N 4.90 

95 7205 16.50 

94 7207 750 

225 7208 15.95 

110 7209 4 95 

V25 



l' 2 5 6502A 

3 50 6504 

2 45 6522 

2 35 6530 

g 5 6532 

300 6551 

35 6800 

35 6802 

35 6820 

75 6850 

35 8080A 

35 8085A 

1 95 Z80A 

85 2808 

80 280 P10 

1 25 280A P10 5 95 

1 25 Z80 CTC 5 95 

3 25 Z80ACTC 8 65 

169 Z80 DART 15 25 

1.19 280A DART 1 8 75 

1 65 280 DMA 1 7 50 

1 90 280A DMA 27 50 

6 00 Z80S10 2395 

75 Z80AS10 2895 

1.95 280 S10 1 15 00 

5 00 Z80AS10 1 2390 
550 280S102 2395 

6 75 Z80AS102 2895 
6 95 Z80BCTC 17 95 
6 95 Z808P10 17 95 

8212 2.25 



2732 

2758 

8741A 

8748 

8748-8 

8755A 

N82S23 

N82S123 

N82S126 

N82S131 
N82S136 
N82S137 
8223 

CONNECTORS 

30 pin edge 
44 pm edge 
86 \>m edge 
lOOpinedge 

100 pm edge w/ 



IC SOCKETS 
Soldef Tin Low Prolile 
PIN 1UP PIN 1UP 



WIREWRAPLEVEL3 



DE9S 1 95 

DA15P 2 10 

DA15S 3 10 

Complete Sel 9 50 

Stopwatch Kil 26.95 

Aulo Clock Kil 17.95 

Digital Clock Kit 19.75 

RESISTORS V< wattS'!'. 

10 per type 03 

25 per type 
100 per type 
1000 fiet lype 



350 pi 






025 
015 
012 

5 pet lypt: 
liwatt 5% pet type 05 
DIP SWITCHES 



KEYBOARDS 

56 key ASCII keyboard 

Fully assembled 
Enclosure Plastic 
Metal Enclosure 



S?495 
84 50 
1995 
5995 



14 95 
11 85 



18 95 



CRYSTALS 
1 MH2 

4 MHr 

5 MHz 
tO MHj 
16 MHz 

32 MHi 
32 7G8H; 

1 8432 MUi 
3 5795 Mil; 

2 OlOO MM; 

2 097152 MHj 

2 4576 MH; 

3 2768 MHz 
5.0688 MHz 
5 185 MHz 

5 7143 MHz 

6 5536 MHz 
14 31818 MHf 
18 432 MHz 
22 1184 MHz 



LEGS 

RedTOia 15 

Green. Yellow T018 20 

Jumbo Red 25 

Green. Orange. Yellow Jumbo 25 

Cllplllt LEO Mounting Clips asi 25 
(spec red. amber, green, yellow dead 



SPECIAL PRODUCTS 

2 5 MHz Free. Counter Kit 
30MHzFreq. Counter Kit 



AC TRANSFORMERS 

FRAME WALL PLUG 

6 3V CI 600 mj 54 60 10V 2 amo 5795 
. 12V 250 ma 1 95 12V 250ma 2 95 
)> 12 6UCT600ma 495 12VCT25 
" 126V CT 2 amps &95 12V SOO ma 4 50 
? 126V CI 4 amp 860 12V 1 amp 5 95 
I 12 6V CI 8 amp 10 80 12V 2 amp 7 95 
I 24V CT 100 ma 3 95 
^ 24V CT 600 ma 4 95 



4 50 



65 



4 95 



= 8214 

8216 
, 8224 

8228 

8251 

8253 B.95 

, 8255 5.25 

1 8257 9 00 

8259 9.95 

1802CE plas. 13.95 

1802E Plas. 17 95 
1 1861P 5 95 



KEYBOARD ENCODERS 
AY5-2376 11 95 

AY5-3600 1 7 95 

74C922 5 49 

74C923 5 50 

HO 0165 -5 7 95 

Connectors RSZ32 
DB25P 2 95 

DB25S 3 50 

Cower 1.67 



DISPLAY LEOS 




MAN72/74 


CACA .300 .75 


IM/i,: 


CC 300 1 25 


OL707.DL7Q7R 


CA 300 1.00 


OL727 728 


CA/CC 500 1 90 


OL747 750 


CA/CC 600 1 49 


FN0359 


CC .357 70 


' 


CCCA 500 99 




CCCA 500 .90 


FND800 807 


COCA 800 2 20 


10 digjl display 


125 


7520 CUirex photocells 39 


T1L3H Hex 


9 50 


MAM3640 


CC 30 99 


■ 


CA .40 99 




CC .40 1 20 




CA 40 95 


MAN4740 


CC 40 1 20 


MAN6640 


CC .56 99 


MAN6710 


CA 60 99 


MAN6740 


CC .60 99 



4116 200ns Dynamic RAM 8/S15.40 



ELECTRONIC SYSTEMS KITS 

Apple Peripheral Kits 

SERIAL I/O INTERFACE to 30,000 baud, 
D.T.R., Input Soutputfrommonitororbasic, or 
useAppleas intelligent terminal, Bd only (P/N 2) 
$14.95, Kit (P/N 2A) $51.25, Assembled (P/N 
2C) $62.95. 

PROTOTYPING BOARD (P/N 7907) $21.95. 
PARALLEL TRIAC OUTPUT BOARD 8 triacs, 
each can switch 110V, 6A loads, Bd only (P/N 
210) $19.20, Kit (P/N 210A) $119.55. 
OPTO-ISOLATED INPUT BOARD 8 inputs, can 
be driven from TTL logic, Bd only (P/N 120) 
$15.65, Kit (P/N 120A) $69.95. 
Interface Kits 

SERIAL/PARALLEL INTERFACE Bidirectional, 
Baud rates from 1 10 to 19. 2K, sw selectable 
polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none, 
all characters contain a start bit, +5 & -12V 
required.Bd only (P/N 101) $11.95, Kit (P/N 
101A) $42.89. 

RS-232/TTL INTERFACE Bidirectional, re- 
quires ±12V, Kit (P/N 232 A) $9.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive opto-isolated circuits, Kit (P/N 7901A) 
$14.95. 

PROM Eraser 

Will erase 25 PROMs in 15 minutes. Ultraviolet, 
assembled. 25 PROM capacity $37.50 (with 
timer $69.50). 6 PROM capacity OSHA/UL ver- 
sion $78.50 (with timer $108.50). 

NiCad Battery Fixer/Charger Kit 

Opens shorted cells that won't hold a charge and 
then charges them up, all in one kit w/full parts 
and instructions. $9.95 



Z80 Microcomputer 

16 bit I/O, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 
Supply Kit $35.00. Tiny Basic S30.00. 

Modem Kit $60.00 

State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 
$17.00. Article in June Radio Electronics. 

60 Hz Crystal Time Base Kit $4.40 

Converts digital clocks from AC line frequency to 
crystal time base. Outstanding accuracy. 

Video Modulator Kit $9.95 

Convert TV set into a high quality monitor w/o 
affecting usage. Comp. kit w/full instruc. 

Multi-volt Computer Power Supply 

8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, — 12v option. ±5v, ±12v 
are regulated. Basic Kit S35.95. Kit with chassis 
and all hardware $51.95. Add S5.00 shipping. Kit 
of hardware $16.00. Woodgrain case $10.00. 
S1.50 shipping. 

Type-N-Talk byVotrax 

Text to speech synthesizer with unlimited vocabu- 
lary, built-in text to speech algorithm, 70 to 100 
bits per second speech synthesizer, RS232C 
interface $369.00. 

1802 16K Dynamic RAM Kit $149.00 

Expandable to 64K. Hidden refresh w/clocks up to 
4 MHz w/no wait states. Addl. 16K RAM $25.00. 
S-100 4-slot expansion S 9.95 

Super MonitorVI.I Source Listing $15.00 




RCA Cosmac 1802 
Super Elf Computer $106.95 

The Super Elf is a small single board computer that 
does many big things. It's an excellent computer 
for training and for learning programming with its 
machine language and yet it's easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 
ROM monitor; State and Mode displays; Single 
step; Optional address displays; Power Supply; 
Audio Amplifier and Speaker; Fully socketed for all 
IC's; Full documentation. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip oper- 
ating with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on B LED indicators. 
An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used to 
drive relays for control purposes. 
A 24 key HEX keyboard includes 16 HEX keys plus 
load, reset, run, wait, input, memory protect, 
monitor select and single step. Large, on board 
displays provide output and optional high and low 
address. There is a 44 pin standard connector slot 



Quest Super Basic V5.0 

A new enhanced version of Super Basic now 
available. Ouest was the first company worldwide 
to ship a full size Basic for 1802 Systems. A 
complete function Super Basic by Ron Cenker 
including floating point capability with scientific 
notation (number range ±. 17E M ). 32 bit integer 
±2 billion; multi dim arrays, string arrays; string 
manipulation; cassette I/O; save and load, basic, 
data and machine language programs; and over 
75 statements, functions and operations. 
New improved faster version including re- 
number and essentially unlimited variables. 
Also, an exclusive user expandable command 
librarv. 

Serial and Parallel I/O routines included 
Super Basic on Cassette $55.00. 



for PC cards and a 50 pin connector slot for the 
Ouest Super Expansion Board. Power supply and 
sockets for all IC's are included plus a detailed 
127 pg. instruction manual which now includes 
over 40 pgs. of software info, including a series of 
lessons to help get you started and a music pro- 
gram and graphics target game. Many schools 
and universities are using the Super Elf as a 
course of study. OEM's use it for training and 
R&D. 

Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super Elf Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expansion 
Cabinet, painted and silk screened, with room for 
5S-100 boards and power supply $57.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested. 
Questdata, a software publication for 1802 com- 
puter users is available by subscription for $12.00 
per 12 issues. Single issues $1.50. Issues 1-12 
bound $16.50. 

Moews Video Graphics $3.53, Games and Music 
$3.00, Chip 8 Interpreter $5.50, Starship4K cas- 
sette $14.95. 

Free 14 page brochure 

of complete Super Elf system. 



Super Expansion Board with Cassette Interface $89195 



This is truly an astounding value! This board has 
been designed to allow you to decide how you 
want it optioned. Trie Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette interface. Provisions have 
been made for all other options on the same board 
and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708. 2758, 2716 orTI 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 
A 1K Super ROM Monitor $19.95 is available as an 
on board option in 2708 EPROM which has been 
preprogrammed with a program loader/editor and 
error checking multi file cassette read/write 
software, (relocatable cassette file) another exclu- 
sive from Quest. It includes register save and 
readout, block move capability and video graphics 
driver with blinking cursor. Break points can be 
used with the register save feature to isolate pro- 



gram bugs quickly, then follow with single step. If 
you have the Super Expansion Board and Super 
Monitor the monitor is up and running at the push 
of a button. 

Other on board options include Parallel Input and 
Output Ports with full handshake.Theyallow easy 
connection of an ASCII keyboard to the input port. 
RS 232 and 20 ma Current Loop for teletype or 
other device are on board and if you need more 
memory there are two S-1 00 slots for static RAM 
or video boards. Also a 1K Super Monitor version 
2 with video driver for full capability display with 
Tiny Basic and a video interface board. Parallel 
I/O Ports $9.85, RS 232 $4.50, TTY 20 ma I/F 
$1.95, S-100 $4.50. A 50 pin connector set with 
ribbon cable is available at $18.95 for easy con- 
nection between the Super Elf and the Super 
Expansion Board. 

Power Supply Kit for the complete system (see 
Multi-volt Power Supply below). 



Rockwell AIM 65 Computer 

6502 based single board with full ASCII keyboard 
and 20 column thermal printer 20 char, alphanu- 
meric display ROM monitor;, fully expandable. 
S419.00. 4K version $449.00. 4K Assembler 
$35.00. 8K Basic Interpreter $65.00. 

Special small power supply 5V 2A 24V 5A 
assem. in frame $59.00. Molded plastic 
enclosure to fit both AIM 65 and power supply 
$52.50. AIM 65 IK in cabinet with power supply 
switch, fuse, cord assem $559.00. 4K $579.00. 
A65/40 5000 AIM 65/40w/16K RAM and monitor 
$1295.00. RAM Board Kit (16K. $195) (32K. 
$215). VD640 Video Interface Kit $119.00. A&T 
$149.00. Complete AIM 65 in thin briefcase with 
power supply $518.00. Special Package Price: 4K 
AIM, 8K Basic, power supply, cabinet $629.00 

AIM 65 KIM SYM Super Elf 44 pin expansion 
board; board with 3 connectors $22.95. 




Elf II Adapter Kit $24.95 

Plugs into Elf II providing Super Elf 44 and 50 pin 
plus S-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 



Super Color S-100 Video Kit $129.95 

Expandable to 256 x 192 high resolution color | 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expand- 
able to 6K. S-100 bus 1802, 8080, 8085, Z80, 
etc. Dealers: Send for excellent pricing/margin 
program. 



TERMS: $5.00 min. order U.S. Funds. Calif, residents add 6% tax. 

$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. 
Shipping: Add 5%; orders under $25.00—10%. 



FREE: Send for your copy of our NEW 1981 
QUEST CATALOG. Include 880 stamp. 
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QYTE February 1982 451 



CHIPS. 



«.. 



M 



'DALE L3 



THE INFLATION FIGHTERS! 
_RAM — 
41 16 250ns 8/S 11.00 
4116 200ns8/$13.00 
4116 150ns 8/$ 16.00 
2114L 300ns 8/S16.25 
2 114L 200ns 8/$ 17.00 
4164 200ns $9.00 
6116 200ns $10.00 

— EPROM— 

2716 (5V)450ns 8/$3.90 ea. $4. 1 5 ea. 
2732 (5V)450ns 8/$9.75 ea.$ 10.25 ea. 
2532 (5V)450ns 8/$ 10.50 ea. $ 1 2.00 ea. 

Please allow up to 3 wks. for personal checks to 

clear. 

Add S2.50 Shipping & Handling 

C.O.D. S3. 00. Wash.residenlsadd 5.4% Sales Tax 

CHIPS & DALE 

P.O. Box 3 1607 

Seattle. Wash. Zip 98103 Master Charge 
1 -206-524-9126 VISA accepted. 



HERE IT B 
■SUPERHET 




THIS IS THE MOST UNIQUE S-100 COMPUTER BOARD: 
64K of memory, ZBOA CPU, Double Density Floppy Disk Con- 
troller, 2 Serial & Parallel I/O, monitor (EPROM) ALL on a 
single S-100 Computer Board from ADVANCEDMIcro Digital 
Corp.© 

SUPERNET $900. 

Serial Adapter Cable S35. 

Parallel AdapterCable $40. 

ShugartSA801R $455. 

Televideo 912C $ 750. 

Enclosure with 10 slots, power supply, 

cutoutsfor two 8 " floppies $ 650. 

Z-BOACPU S5.50 4164RAMChips S10.00 

Z-80ACTC S5.50 2716 EPROM S5.50 

• MICRO SPOT ELECTRONICS 



14221 Edwards, Suite72 

Westminster, CA 92683 

(714)891-0382 



Pre-Paytnent or CO.O. up lo$250. (Cashier's check). Allow one 
week for chocks to clear before shipping. Add $5 shipping and 
handling charge to your order. Calif . Residents add 6% sales tax. 









' II 1 II \(-R 




QmpuPn>;__m^m TfeleVideo 


m\z 68000, 8086/87, MPff II & 86, DISK 2 CALL 




8Wz 8085/88 CSC 399 6Wz CPU Z CSC 308 




6THz 8085/88 AST 319 Wz CPU Z A&T 221 




DISK 1 AST 371 MPX-4 AST 371 




INTERFACER I or II 187 MPX-16 AST 487 




IKTERFACER 3 (5) AST 467 CW80 135 




RAM 20 32K AST 319 RAM 17 64K AST 597 




RAM 21 128K A&T 1356 RAM 16 64K AST 671 




SYSTEM SUPPORT 1 AST 297 WHz 8231 175 




ENCLOSURE 2 DESK 619 RACK MODEL 671 




8Wz 8085/88 SYSTEM DUAL 8" DRS 64K CPM* 3695 




6Wz CPU Z SYSTEM DUAL 8" DRS 64K OW 3595 




SYSTEMS HAVE 48 HOUR CSC BOARD EXCHANGE 2 YRS. 




ALL TELEVIDEO AND ZENITH ITEMS AT LOWEST PRICE 




Seattle Oonputer System I $2549. Sys II $3325. 




Seattle CPU Board Set 599. Seattle Ram 64 746, 

MORROW DECISION 1 1295 65K STATICRAM 581 




DISK JOCKEY DMrUPFT 356 10MB HARD DISK 2771 




ALL PRICES SUBJECT TO CHANGE CPM* S MPM ARE 




TRADEMARKS CF DIGITAL RESEARCH SHIP KIN $3.00 


pd qy i»/Kriwi\5rER cr ^h-i-rren 


7N aqs-HMb ^ ffc 
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You can pay more — 
But you can't get more! 




Model III 16K 

$839 

Model III 48K 
2disc&RS232C 

$2100 




Color Computer 4K 
$310 

w/16KExt. Basic 
$459 

BUY DIRECT. These are just a few of our great 
offers which include Printers, Modems, Com- 
puters, Peripherals, Disc Drives, Software and 
more. cailTOLLFREE 1-800-343-8124 

We have the lowest COfTUX/feT 

possible fully ^^^^^nll K^ 

warranteed prices f Writ e lor your piVO 
and a full complement ,ree 2 « reat Road 
of Radio Shack Software. Littleton, ma 01460 

L^ 617 • 486 • 3193 A 
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NEW 23K 
PERSONAL 
COMPUTER 

SOQQOO FACTORY SALE 
&W PRICE 

You get the NEW APF-IM-1 Full Size Powerful 
Computer: Includes 14K ROM with Level II BASIC 
built in, 9K User RAM, Color, Sound, Professional 
53 keyboard, Two controllers, Two 10 key numer- 
ic pads, High speed cassette, A.C. adapter, RF 
modulator, T.V. switchbox. Accepts TAPE-DISK- 
PLUG IN CARTRIDGES. It is PLUG IN EXPAND- 
ABLE at lowcost. 90day parts and laborwarran- 
ty, owners guide, BASIC language manual. All 
this in a beautiful black and white console case 
for only *239 00 . 

1 5 DAY FREE TRIAL Return within 15 days com- 
plete and undamaged for refund of purchase 
price. 

PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/382-2192 



MEMOREX 

FLEXIBLE DISCS 



WE WILL NOT BE UNDER- 
SOLD!! Call Free (800)235-4137 

for prices and information. Dealer 
inquiries invited and C.O.D.'s 
accepted 




PACIFIC 
EXCHANGES 

100 Foothill Blvd. 
San Luis Obispo, CA 
93401. InCal. call 
(800)592-5935 or 
,(805)543-1037 
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SOFTWARE 
AUTHORS 



DEVELOPMENT 
D hardware e 



20% Royalty! 



We give you personalized service, offer a non- 
exclusive marketing agreement, plus other 
specialized services. We seek: high level 
language compilers, cross-assemblers, utili- 
ties, DMBS, new OS, educ. and business ap- 
plications, and any other marketable program. 
We offer full development and documenta- 
tion. Don't hesitate, contact us immediately. 
Michael L. Dean, V.P. R&D 
InfoSoft Computer Systems 



2699Clayton Rd. 
Concord, CA 94519 



SingleSource Solution 



(415) 680-0202 



ATLANTIC CABINET 
P.O. Box 100, 
Williamsport, 
Maryland 21795 



Design Line 
Micro Work 



Stations 




• A range of work stations designed specifically to house 
all micro-computers. 

• Delivered heavily packed, in self-assembly form 
needing only a Philips screwdriver and a few minutes of 
your time to assemble. 

• Manufactured from 1" all wood particleboard surfaced 
with hard-wearing melamine veneer, in either Oak or 
Walnut. 

DEALER AND DISTRIBUTOR PRICES ON REQUEST 
FOR MORE INFORMATION WRITE OR CALL 301-223-8900 



CLOSE-OUT SALE 

$200,000 INVENTORY 
priced below dealer cost 

WRITE FOR BARGAIN LIST 

Computers, terminals, disk drives, 
printers, S100 main frames, boards, kits, 
software 

TOP BRANDS: California Computer 
Systems— Ithaca Intersystems— Morrow 
Designs — SD Systems — SSM Micro 
Products — Tarbell Electronics — Zenith 
Data Systems— Diablo— Epson — NEC— 
Anadex — Okidata —Integral Data 
Systems— C. Itoh Comet & Starwriter— 
Livermore — Lexicon — Televideo — MicroPro 

LYBEN COMPUTER 
SYSTEMS 

27204 Harper 
St. Clair Shores, Ml 48081 



Circle 152 on inquiry card. 
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INCREDIBLE? believe m 



Washington Computer Services 

an affiliate of (((WASHINGTON))) est . 1912 



v ELECTRIC COMPANY 7 

INCORPORATED 



CUSTOM COMPUTER ROOM WIRING SINCE 1960 

97 Spring Street, New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 In N.Y. State and for technical information: (212) 226-2121 

HOURS: 9 AM-5:30 PM (EST) Monday- Friday 

PRINTERS 




150 cps bidirectional - 9x9 dot matrix, quietized 
case, 136 col, vertical form control and many 
other functions $1195 

We feel this printer offers 
the best price/ performance ratio available. 
RS-232 serial to 19,200 baud x-on, x-off add $40 

$CALL 



NOVELL 800 

r y ^j ^ Teletype 40, 300 LPM-typewriter quality, RS- 
JEH* 232 interface. This quality printer is available in many 
configurations including forms access, quietized case, etc, 



from Only 



$2928 

Teletype 43 from $995 

Teletype AP-200, 340 cps dot matrix (similar to Data Prod. M-200) $2799 
NEC Spinwriter-55 cps, bidirectional, letter quality 

R. 0.7710 $2560 KSR 7720 $2799 

DIABLO 630-40 cps, bidirectional, daisy wheel, plot/graph $2449 

QUME Sprint 9/45 cps, daisy wheel $2228 

C. ITOH Starwriter, 25 cps, daisy wheel $1575 

C. ITOH Starwriter, 45 cps, daisy wheel $1849 

EPSON MX-80, 100, 80 cps, 9x9 dot matrix $CALL 

ANADEX 9500/9501 , up to 200 cps, high resolution dot $1325 

OKIDATA Microline 80 , 80 cps, 9x7 dot matrix $399 

Microline 82A, bidirectional, friction/pinfeed $525 

Microline 83A, bidirectional, 120 cps, uses 15" paper $799 

Tl— 810, 150 cps, Basic $1449 

Package-Compressed print, vertical form control $1630 

MANNESMANN MT 1705 200 cps, 7x9, 132 col $CALL 

TALLY MT 1805 200 cps, 7x9 + NLQ 40x18 matrix $CALL 

CENTRONICS 704-9, 180 cps, 9x9 dot matrix, 132 col $CALL 

739 100 cps, nx9 dot matrix, Full Graphics $700 

DEC LA-34 $1085 

IDS 460G S892 

S-100 SPECIALTIES 

DP/Z-80A, CPU, 64K ram, floppy 
cont., RS-232 port, S-100 IEEE, 8 slot 
in Adds terminal, inc. CP/M 2.2 $CALL 

Call us for best prices on these high quality 

generation boards and systems. 

IS - California These high quality, reliable products have made CCS 
Ujjj Computer defacto industry standard for S-100 products 

■■ Systems Assembled and tested: list only 

H.D. Mainframe, 20a. P.S., 12 slot MB $434 $359 

64K dynamic RAM / Bank Select $720 $580 

Z-80 CPU, serial port, ROM monitor $310 $259 

Floppy Cont, CP/ M 2.2 ROM monitor $425 $345 

8000 DT-w/64k. 1 .2 MB 8"floppies, 2 serial, 3 par, $CALL 
CPM 2.2. FULL 2 YEAR WARRANTY! 

f&ffl©©©^^ We °^ er 9 enerous discounts on the Compupro line of 
ISJ^electron.cs H^fast, quality 8 and 16 bit boards 

\d ADVANTAGE $CALL 

NormSfor~ & horizon 

Similar savings on the full lines of CCS, SSM, NNC, MORROW, DELTA, 
NORTHSTAR, ITHACA, INTERSYSTEMS, GODBOUT, NEC, TELEVIDEO, IMS 
ZENITH, ADDS, DEC, DATA GEN., ATARI, DYNABYTE, TECMAR, DUAL 



8" DISK DRIVE SALE 

8"SHUGARTSA801R $450 8"SHUGARTSA851R $669 2for$1289 

QUMEDATATRACK8 $589 2 for $1110 

Enclosure, power supply for 2 8" drives A & T $350 

VISTA Industrial grade enclosure for 2 drives with P. S . $420 

MORROW Discus 20 + CP/M®, MICROSOFT BASIC, CONT. $950 

Discus 2 + 2 + CP/ M® MICROSOFT BASIC, CONT. $1195 

HARD DISK SPECIALS List only 

CORVUS 10MB and controller $5358 $CALL 

20MB and controller $6450 $CALL 

Constellation Network Multiplexer and Mirror Video Tape Disk Backup 
MORROW 26MB + controller + CP/M 2.2®, M basic $4495 $3821 

t^ ME0 controller, CDC Hawk Drive (5 fix, 5 rem) $7995 $6795 

r controller, Western Dynex (5 fix, 5 rem) $5995 $5099 

tijfc^ Winchester 5 1 A drives complete with case, cable, 

aIkF software, S-100 controller. Adapter avail, for use with 

^klxCOMP an y Z-80 system. Cartridge drive controllers avail. 



Group 




2200 
2065C 
281 OA 
2422A 



5MB 
10M8 



APPLE 
XEROX 

ALTOS 



OEM discounts available! 



Eg) 



Z-89 

R.S. MOD. It 

S-100 



List 
$2898 
$3398 



PRIAM 



$525 
$221 



and 14 r/ Winchester/tape subsystems avail 

WORDSTAR $300 DBASE II 

MBASIC80 $235 SUPERCALC 

FULLY CONFIGURED RUSINESS SYSTEMS 

The following are some examples of the fully assembled and tested business 
and scientific computer systems which we offer. All include 64K bytes 
RAM, Z-80A, 4mh CPU. We offer a full line of quality, tested software. 
Delta TVD w/1 .2 Mb floppy drives, 2 serial, 3 parallel ports $CALL 

Delta S-4500 10 User, Multi-Processor, 40 MB hard 17 MB tape $CALL 

CC 2210A w/floppycontroller, 1 serial port $1849 

CCS 300-1 A w/1 .2 MB floppy drives, 2 serial, 2 parallel ports $4849 

CCS 400-1 Aw/ 10 MB hard disc, 2 serial, 2 parallel ports $6999 

NNC 80WW/5MB floppy, 8.4 MB hard disc, (OASIS optional) $6693 

ALTOS single and multi-user systems $CALL 

hesigns Decision 1 , CP/M Microsoft Basic, UNIX $CALL 

820 Desktop computer-64K, 2 floppys. (CP/M avail.) 
List $2995 $CALL 

We offer multi-user networks by DELTA PRODUCTS, DISCOVERY, TELEVIDEO, 

MUSYS, IMS, DIGITAL, MICROSYSTEMS 

TERMINALS pmmi modem $359 

AMPEX DIALOGUE 30, 80 $CALL 

TELEVIDEO 910 C (multi-terminal) $610 

925C $795 

950C $950 

SOROCIQ120 $729 

HAZELTINE ESPRIT $669 

DECVT-100 $1575 

Similar savings for our HAZELTINE and LEAR SIEGLER lines 

LOOK HERE! AMPEX 

Call us for ALL your softwear needs Dialogue 80" 

Systems Houses & Educational Institutions, & 
Government Agencies Given Special Consideration 



XEROX. 




ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL II 



DEALER and INTERNATIONAL INQUIRIES WELCOME 



For fast delivery, send certified checks, money order or call to arrange direct bank wire transfers. Personal or company checks require two to 
three weeks to clear. All prices are mail order only. Prices subject to change without notice; call for latest prices. Prices include 3% cash 
discount. N.Y. residents add sales tax. Quantex is a trademark of North Atlantic Industries, Inc. Radio Shack® is a trademark of the Tandy Corp. 
CP/M® is a trademark of Digital Research. All sales subject to our standard sale conditions (available on request). 
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IHYTYPE I • HYTYPE III 




INTELLIGENT PRINTER INTERFACE 

16,000 BYTE BUFFER I STAND ALONE 
PARALLEL / SERIAL INPUT (BAUD RATES • 50 to 19,200} 
OPTIONS INCIUOE: GRAPHICS • REVERSE PRINT • BOLO PRINT 
UNDERSCORE • REPRINT OF BUFFER 
ADJUSTMENT OF LINES PER-INCH 
CHARACTERS PER INCH SELECTION 
DOUBLE LINE 
CUSTOM OPTIONS ALSO AVAILABLE 

A & T FROM $450.00 BARE BOARD $80.00 

MASTER CARD & VISA ACCEPTED 

WARN ELECTRONICS, LTD. 

rP0B0X526 KNIGHTOftlE.NC 27545 (919) 266 94 i 







NEW! S 100 BUS COMPATIBLE 




SINGLE BOARD COMPUTER WITH VIDEO OUTPUT 




,Jj j h! j ;^U 




lii .1 ■ ! iiirfMip 




USES: 

This card can function as a stand alone 1 single board computer or a S 100 intelligent video 




FEATURES: 

4 MHZ Z-B0A*,up toSK olEPROM. up to 4K Sialic RAM. two 8-BIT input porti. one a HI I 
output port, one 8-BIT sense input port with interrupt, composil video output (80x241. 
video attributes (reverse video, underline, blinkincj), <jr;iphic capabilities. 




PRICE; 




Monitor and video terminal software (in EPROM) S4S.00 

Source listings (with Monitor purchase) $15.00 




^^ ^^^ CMSOMM Karats MIU ft 1M 
YT*mMC Education* Urt^i^w^i. 
^Tf A IWH ^^B Microcomputer 
Ma^M~M\t^ Sy.tem. 

P.O. ISOX 16US fHViNE.CA 'WTU-bllS 







PROFESSIONAL 
MICROCOMPUTER 



$2990 




THE BEST VALUE ON THE MARKET 

• 280 4MH2 • 64K RAM 

• DUAL 8" DRIVES • 1.2 MB STORAGE 

• 2 SERIAL I/O • 2 PARALLEL I/O 

• OPERATING SYSTEM AND UTILITIES 

MICRO BUSINESS ASSOCIATES, INC. 

500 SECOND STREET 

SAN FRANCISCO. CA 94107 

415-957-1343 
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MICROSETTE 
CASSETTES 



Length 


QtylO 


Qty50 


C-10 


$ 7.50 


$32.50 


C-20 


9.00 


39.00 


C-60 


13.50 


57.00 


C-90 


17.50 


77.50 


5-screw shell, boxes, labels, 

product warranty, UPS shipping 

included. Please no PO. box. 

CA Customers add taxes. 



MICROSETTE CO. 

475 Ellis St., Mt. View, 
CA 94043 (415)968-1604 
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PLOTTING SOFTWARE 
Calcomp compatible, for 

EPSON and HIPLOT with 
CPM, FORTRAN, and BASIC 



PLOTWARE-z 8" sssd 
Manuals only * 
PLOTWARE-z samples 
• Refundable on order 



.399 
.. 35 
6 



ENERCOHP 

P.O.BOX 28014 

Lakewood, Colo. 

80228 

303-988-1648 



PLOTWARE- 



T h e| 




OPTIONS 

Uapa, Chart* 

Dr*ninf. 

Scientific 

Character!, 

Terminal 

Emulation 



PLOTWARE 



t a I i 



UCSD p-System *Pascal 



'Trademark of The Regents of The State of California 

Most commonly re-invented 
PROCEDURES 

For business application programmers: 

• User friendly 

• Bomb proof 

• Access methods 

• Screen input 

• Printed report formatting 

• Text formatting 

• Data type conversions 

• Sample shell programs 

Source provided to allow creation of 
units, segments, or in-line code 

We have invested hundreds of hours. 
If you save one hour of coding, it's worth the price. 

$19.95 

1372 East 52nd. St., Chicago, II. 60615 



Circle 124 on inquiry card. 



LJ serslascall roceduresEfXi 



Circle 422 on inquiry card. 





■ELF" interface; 
Converts Your 
Typewriter into Printer 




• Finest print quality • Low cost 

• Easy Installation • Quick delivery 

• Fits IBM selectrlc* and Electronic 
Typewriters 

• Models for all popular computers 

• Call or write for more Information, 
today! 



fii 



we exoort to all countries - 



■ ^fP INTERNATIONAL INC. 
' JL 5115 Douglas Fir Rd. 
am calabasas, CA 91302 U.S.A. 
Tel: (213) 710-1444 TLX/TWX: 910 494 2100 



The QUALEX 3 

DETRASHER 

TRS-80*M0DIII16K 

converted to 

CP/M** 80K 

15-Minute installation adding 

64K RAM and CP/M**2.2 

to your 16KTRS-80*MOD III 

Installation includes 

Boot ROM and BIOS 

Hardware, Software and 

Installation Instructions 

$400 

California Residents add 6% Sales Tax. 

COD, Certified Check, Visa* or 
Mastercard® (include Expiration Date) 

QUALEX® 

1600 Oak Street 

Santa Monica, CA 90405 

*a trademark of the Tandy Corporation 
**a trademark of Digital Research, Inc. 



8088 

S100 BOARD 

16 BIT PROCESSING 
ACOM'S P188 

KIT $275 
ASSEM.& TESTED $345 

ACOM Electronics 

4151 Middlefield 

Palo Alto, CA 94303 

(415) 494-7499 



Circle 159 on inquiry card. 



Circle 367 on inquiry card. 



Circle 6 on inquiry card. 



SD Systems ExpandoRAM III 

256K RAM $879.95 



Single User System 

SHC-200. H4K ExpandoRAM II, Versa floppy II, CP/M 2.2 

$995.00 

1 MHz Z-80A CPU, 64K RAM, serial I/O port, 
parallel I/O port, double-density disk controller, 
CP/M 2.2 disk and manuals, system monitor, 
control and diagnostic software. 
Add $100.00 for upgrade to ExpandoRAM III 64K 
(expandable to 256 K) 

-All boards are assembled and tested- 

SBC-200 



2 or 4 MHz single board computer 




• S-100 bus compatible • Powerful 4MHz Z-80A 
CPU • Synchronous/ asynchronous serial I/O 
port with RS-232 interface and software 
programmable baud rates up to 9600 baud • 
Parallel input and parallel output port • Four 
channel counter/timer • Fourmaskable, vectored 
interrupt inputs and a non-maskable interrupt • 
I K of on-board RAM • Up to 32K of on-board 
ROM • System monitor PROM included 

The SBC-200 is an excellentCPU board to base a 
microcomputer system around. With on-board 
RAM, ROM, and I/O, the SBC-200 allows you to 
build a powerful three-board system that has the 
same features found in most five-board 
microcomputers. The SBC-200 is compatible with 
both single-user and multi-user systems. 

C PU-30200A A & T with monitor $299.9 5 

Versafloppy II 

Double density controller withC P/M 2.2 




• S-100 bus compatible • IBM 3740 compatible 
soft sectored format • Controls single and double- 
sided drives, single or double density, 5 l /i" and 8" 
drives in any combination of four simultaneously 
• Drive select and side select circuitry • Analog 
phase-locked loop data seperator • Vectored 
interrupt operation optional • CP/M 2.2 disk and 
manual set included • Control/diagnostic 
software PROM included 

The Versafloppy II is faster, more stable and more 
tolerant of bit shift and "jitter" than most 
controllers. CP/M 2.2 and all necessary control 
and diagnostic software are included. 

IOD-1160A A & Twith CP/M 2.2 .. $370.00 
Circle 162 on inquiry card. 



ExpandoRAM III 

64K to 256K expandable RAM board 




\r 

SI) Systems has duplicated the famous 
reliability of their ExpandoRAM I and II boards 
in the new ExpandoRAM III, a board capable of 
containing 256K of high speed RAM. Utilizing the 
new 64K x 1 dymanic RAM chips, you can 
configure a memory of 64K, 128K, 192K, or 256K, 
all on one S-100 board. Memory address decoding 
is done by a programmed bipolar ROM so that the 
memory map may be dip-switch configured to 
work with either COSMOS/MPM-type systems or 
with OASIS-type systems. 

Extensive application notes concerning how to 
operate the ExpandoRAM III with Cromemco, 
Intersystems, and other popular 4 MHz Z-80 
systems are contained in the manual. 

MEM-65064A 64K A & T $495.00 

MEM-65128A 128K A & T $639.95 

MEM-65192A 192K A & T $769.95 

MEM-65256A 256K A & T $879.95 

ExpandoRAM II 

16K to 64K expandable RAM board 




, . . ■ i 

• S-100 buscompatible • Up to 4MHz operation • 
Expandable from 16K to 64K • Uses 16 x 1 4116 
memory chips • Page mode operation allows up to 
8 memory boards on the bus • Phantom output 
disable • Invisible on-board refresh 

The ExpandoRAM II is compatible with most S- 
100 CPUs. When other SD System' series II 
boards are combined with the ExpandoRAM II, 
they create a microcomputer system with 
exceptional capabilities and features. 

MEM-16630A 16K A & T $325.00 

MEM-32631A 32K A & T $345.00 

MEM-48632A 48K A & T $365.00 

MEM-64633A U4K A & T $385.0 

PROM-100 

Versatile EPROM Programmer 

• S-100 bus compatible • Programs 2708, 2758, 
27K), 2732, 2516 EPROMs • DIP switch selection 
of EPROM type • 25 VDC programming pulse 
generated on-board • Very fast programming and 
verification • Zero insertion force socket • 
Programming software included on 8" diskette 

MEM-99520K Kit w/ software $189.95 

MEM-99520A A & T w/ software ... $249.95 



Multi-User System 

S/iC-200. 25HK ExpandoRAM III. Versafloppy II, MPC-4 
COSMOS MultiUsrr Operating System, C BASIC II 

$1995.00 

Two Z-80A CPUs (4 MHz), 256K RAM, 5 serial I/O 
ports with independently programmable baud 
rates and vectored interrupts, parallel input port, 
parallel output port, 8 counter/timer channels, 
real time clock, single and double sided/single or 
double density disk controller for 5W and 8" 
drives, up to 36K of on-board ROM, CP/M 2.2 
compatible COSMOS interrupt driven multi-user 
disk operating system, allows up to 8 users to run 
independent jobs concurrently, C BASIC II, 
control and diagnostic software in PROM 
included. 

-All boards are assembled and tested- 

MPC-4 

Intelligent communications interface 




• Four buffered serial I/O ports • On-board Z- 
80A processor • Four CTC channels • 
Independently programmable baud rates • 
Vectored interrupt capability • Up to 4K of on- 
board PROM • Up to 2K of on-board RAM • On- 
board firmware 

This is not just another four-port serial 
I/O board! The on-board processor and firmware 
provide sufficient intelligence to allow the MPC-4 
to handle time consuming I/O tasks, rather than 
loading down your CPU. To increase overall 
efficiency, each serial channel has an 80 character 
input buffer and a 128 character output buffer. 
The on-board firmware can be modified to make 
the board SDLC or BISYNC compatible. In 
combination with SD's COSMOS operating 
system (which is included with the MPC-4), this 
board makes a perfect building block for a multi- 
user system. 

IOI-1504A A & T with COSMOS .. $495.00 

Place Orders Toll Free 

_ Continental U.S. Inside California 

I 800-421-5500 800-262-1710 

■ Eor Technical Inquires or Customer Service call: 
213-973-7707 



Computer Products 

4901 W. Rosecrans, Hawthorne, Ca 90250 
TERMS of SALE: Cash, checks, credit cards, or 
Purchase Orders from qualified firms and institutions. 
Minimum Order $15.00. California residents add (->% 
tax. Minimum shipping &. handling charge Sij.00. 
Pricing & availibility subject to change 




y 



Sunnyvale • Woodland Hills •Hawthorne • San Diego 



Printers 



Accessories for Apple Single Board Computer 




BETTER THAN EPSON ! - Okidata 

Microline 82 A 80 132 column. 120 CPS. 9 x 9 dot. 
matrix, friction feed, pin feed, adjustable tractor feed 
(removable), handles 4 part forms up to 9.5" wide, rear & 
bottom feed, paper tear bar. 100% duty cycle 200.000.000 
character print head, bidirectional logic seeking, both 
serial & parallel interfaces included, front panel switch & 
program control of 10 different form lengths, uses 
inexpensive spool type ribbons, double width & condensed 
characters, true lower case descenders & graphics 
PRM-43082 with FREE tractor .... $544.95 

Microline 83A 132 2:12 column. 120 CPS. handles 
forms up to 15" wide, plus all the features of the 82 A. 
PRM-43083 with FREE tractor .... $774.95 

Microline 84 V12 2,12 column. 200 CPS. full dot 
graphics built in. handles forms up to 15" wide, plus all the 
features of the 8 3 A. 
PRM-43083 with FREE tractor ... $1249.95 

PRA-27081 Apple card $39.95 

PRA-27082 Apple cable $19.95 

PRA-27087 TKS-80 cable $24.95 

PRA-43081 Hi speed 2K serial board $169.95 

PRA-43080 Extra ribbons pkg. of 2 ... $9.95 

INEXPENSIVE PRINTERS - Epson 

MX-70 80 column. 80 CPS. 5 x 7 dot matrix, adjustable 

tractor feed. & graphics 

PRM-27070 List $459 $399.95 

MX-80 80 column, 80 CPS. bi-directional/logic seeking 
printing. 9 x 9 dot matrix, adjustable tractor feed. & 64 
graphics characters 
PRM-27080 List $645 $469.95 

MX-80FT same as MX-80 with friction feed added. 
PRM-27082 I J st $745 $559.95 

MX-100 132 column, correspondence qual i t y . graphics, 
up to Li" paper, friction feed & adjustable tractor feed. 9.x 9 
dot matrix. 80 CPS. 
PRM-27100 List $945 $759.95 

PRA-27084 Serial interface $69.95 

PRA-27088 Serial intf & 2K buffer . . $144.95 

PRA-27081 Apple card $74.95 

PRA-27082 Apple cable $22.95 

PRA-27086 IEEE 488 card $52.95 

PRA-27087 TKS-80 cable $32.95 

PRA-27085 Graftrax II $95.00 

PRA-27083 Extra ribbon $14.95 



Modems 



SMARTMODEM - Hayes 

Sophisticated direct-conned autoanswer/autodial modem, 
touch-tone or pulse dialing. RS-232C interface, programmable 

IOM-5400A Smartmodem $249.95 

IOK-1500A Hayes Chronograph ... $199.95 

CAT MODEMS - Novation 

CAT 'i(K) baud, acoustic, answer/ orginate 
IOM-5200A List $189.95 $149.95 

D-CAT 300 baud direct connect, answer orginate 
IOM-5201A List $199.95 $169.95 

AUTO-CAT Auto anstcer orginate. direct connect 
IOM-5230A List $299.95 $239.95 

Apple-CAT - Novation 

Soft ware selectable 12(H) or :>()() baud, direct connect, auto- 
answer autodial, auxiliary .'{-wire RS232C serial port for 
printer. 

IOM-5232A Saif $50.00!!! $325.00 



16K MEMORY UPGRADE 

Add KiKof RAM to your TIfS-80. Apple, or Fxidy in just 
minutes. - We're sold thousands of these 16K RAM 
upgrades which include t he appropriate memory chips (as 
specified by the manufacturer), all necessary jumper 
blocks, fool-proof instructions, and our I year guarantee. 

MEX-16100K TKS-80 kit $25.00 

MEX-16101K Apple kit $25.00 

MEX-16102K Exidy kit $25.00 

16K RAM CARD - for Apple II 

Expand your Apple to 64K, 1 year warranty 
MEX-16500A Save $70.00 !!! $129.95 



Z-80* CARD for APPLE 

'Two computers in one. Z-80 & (1502, more than doubles {'he 
power & potential of your Apple, includes Z-80* CPU card, 
CP M 2.2. & H ASIC -80 
CPX-30800A A&T $299.95 



8" DISK CONTROLLER 

New from Vista Computer, single or double sided, single or 
double density, compatible with DOS 3.2/3.3, Pascal. & CPM 
2.2. Shugart & Qume compatible 
IOD-2700A A&T $499.95 

2 MEGABYTES for Apple II 

Complete package includes: Two 8" double-density dish 
drives, Vista double-density 8" disk controller, cabinet, power 
supply. & cables. DOS 3.2 3.3, CPM 2.2. & Pascal 
compatible. 

1 MegaByte Package (Kit) $1495.00 

1 MegaByte Package (A&T) $1695.00 

2 MegaByte Package (Kit) $1795.00 

2 MegaByte Package (A&T) .... $1995.00 

DISK DRIVES - Micro Sci 

Inexpensive dish drives for your Apple 
A2 Direct replacement for Apple Dish II. works with 
Apple II controller an first or second drive. 
MSM-123101 Micro Sci A2 $429.95 

A40 40 track drive for Apple II. Improved storage 
capacity and speed over Apple Brand drives ■ requires 
Micro Sci controller. 
IOD-2340A Micro Sci A40 $399.95 

A 70 70 track drive for Apple II. Twice the storage 
capacity and three times faster than Apple Brand drives - 
rctjuires Micro Sci controller 
IOD-2370A Micro Sci A70 $499.95 

Micro Sci Controller Disk controller for up to two 
Micro Sa MO or A70 disk drives. DOS 3.2. 3.3, Pascal, and 
Z80 SoftCard compatible, includes utility disk and 40/70 
track patch. 
IOD-2300A Micro Sci controller $95.00 



VISION 80 - Vista Computer 

80 column x 24 line video card for Apple II 128 ASCII 
characters, upper and lower case, 9 x 10 dot matrix with 3 dot 
descenders, standard data media terminal control code.*. 
CP/M Pascal & Fortran compatible. 50/60 Hz 
IOV-2400A Vista Vision 80 $375.00 

AIO, ASIO, APIO - S.S.M. 

Parallel & serial interface for your Apple (see Hvte pg 11) 

IOI-2050K Par & Ser kit $139.95 

IOI-2050A Par & Ser A&T $169.95 

IOI-2052K Serial kit $89.95 

IOI-2052A Serial A&T $99.95 

IOI-2054K Parallel kit $69.95 

IOI-2054A Parallel A&T $89.95 

CPS MULTICARI) - Mtn. Computer 

Three curds in one! Rsttl lime duel; calendar, serial interface. 
X- parallel interface all on one cant 

IOX-2K00A A&T $199.95 



Z-80 STARTER KIT - SD Systems 

Complete Z-80 microcomputer with RAM. ROM. I O. 
keyboard, display, kludge urea, manual. & workbook 

CPS-30100K KIT $299.95 

CPS-30100A A & T $469.95 

SYM-1 - Synertck Systems 

Single board computer with I K of RAM. IK of ROM keypad. 
LEI) display. 20 ma & cassette interface o/i board. 
CPK-50020A A & T $240.95 

VIC 20 - Commodore 

Complete personal computer with nK RAM. full color, (il hey 
keyboard. 1 dual special-function keys, serial ports, cassette 
jiort. composite video output (connects to standard color TV 
set). BASIC language. & expansion port. 

COM-VIC20 VIC-20 Under $300.00 

PERSONAL COMPUTERS 

Also available from Jade - Call for Price and Info 

AIM-65, Altos, Apple II, Atari, 

Commodore, California Computer Sys 

Hewlett-Packard, Intersystems 

Jade, NEC, Novell, SD Systems 

SYM-1, Xerox, and more... 



Video Monitors 



HI-RES 12" GREEN - Zenith 

In MHz bandwidth, 7(H) lines/ inch. P3I green phosphor. 
switchable 40 or 80 columns, small, light-weight & portable. 
VDM-201201 List price $150.00 .... $118.95 

12" GREEN SCREEN - NEC 

20 MHz. P31 phosphor video monitor with audio, 
exceptionally high resolution - A fantastic monitor at a 
very reasonable price 

VDM-651200 Special Sale Price $199.95 

12" COLOR MONITOR - NEC 

Hi-res monitor with audio & sculptured case 
VDC-651212 Color Monitor $479.95 

NEC-1202D RGB color monitor ... $1045.00 



Leedex / Amdek 

Reasonably priced video monitors 
VDM-801210 Video 100 12" B&W .. $139.95 
VDM-801230 Video 100-80 12" B&W $179.95 
VDM-801250 12" Green Phospor .... $169.95 

VDC-801310 13" Color I $379.95 

VDC-801320 Color II $895.00 

IOV-2300A DVM board for Apple .. $199.95 



Video Terminals 



TELEVIDEO 910 

Full featured - inexpensive terminal 
VDT-901210 List 795.00 $695.00 

TELEVIDEO 950 
VDT-901250 List $1195.00 $995.00 

AMBER SCREEN - Volker Craig 

Detachable keyboard, amber on black display, 7 x il dot 
matrix. 10 program function keys. 11 key numeric pad. 12" 
non-glare screen. 50 to 19.200 baud, direct cursor control, 
auxiliary bi-directional serial port 
VDT-351200 List $795.00 $645.00 

VIEWPIONT - ADDS 

hctachuhlc keyboard, serial RS2.T2C interface, baud rates 
from 1 10 to 19.200. auxiliary serial output Port. 2 Ix SOdisplay. 
V I ) T-50 1210 Sale Priced $639.95 

DIALOGUE 80 - Ampex 

VDT-230080 List $1195.00 $895.00 

Circle 163 on inquiry card. 



Computer 
Products 
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S-100 CPU Boards 



S-100 RAM Boards 



Disk Drives 



THE BIG Z* - Jade 

2 or 1 MHz sir itc liable Z-80* CPU with serial I/O, 
accomodates 2708. 2716. or 2732 EPROM. baud rates from 
75 IV; woo 

CPU-30201K Kit $139.95 

CPU-30201A A & T $189.95 

CPU-30200B Bare board $35.00 



2810 Z-80* CPU - Cal Comp Sys 

2/1 MHz Z-HOA* CPU with NS-2.V2C 'serial I/O port and on- 
board MOSS 2.2 monitor PROM, front panel compatible. 
CPU-30400A A & T $269.95 

CB-2 Z-80 CPU - S.S.M. 

2 or 1 MHz Z-80 C PU board with provision for up to 8K of 
ROM or -IK of RAM on board, extended addressing. IEEE 
S-100. front panel compatible. 

CPU-30300K Kit $239.95 

CPU-30300A A & T $299.95 



S-100 PROM Boards 



PROM-100 - SD Systems 

2708. 2716, 27H2 EPROM programmer w software 

MEM-99520K Kit $189.95 

MEM-99520A A & T $249.95 

PB-1 - S.S.M. 

2708. 2716 EPROM board with built-in programmer 

MEM-99510K Kit $154.95 

MEM-99510A A & T $219.95 

EPROM BOARD - Jade 

16 K or 32K uses 2708' s or 2716's, IK boundary 

MEM-16230K Kit $79.95 

MEM-16230A A & T $119.95 



S-100 Video Boards 



VB-3 - S.S.M. 

80 characters x 2-1 lines expandable to80x 48 for a full page 
of text, upper & lower case. 256 user defined symbols, 160 x 
192 graphics matrix, memory mapped, has hey board 
input. 

IOV-1095K 4 MHz kit $349.95 

IOV-1095A 4 MHz A &T $439.95 

I OV-1096K 80 x 48 upgrade $39.95 

VDB-8024 - SD Systems 

80 x 24 I/O mapped video board with keyboard I/O, and 
on- board Z-80 A*. 

IOV-1020A A & T $459.95 

VIDEO BOARD - S.S.M. 

61 characters x Id lines, 128 x 48 matrix for graphics, full 
upper lower case ASCII character set. numbers, symbols, 
and greek letters, normal/ reverse/ blinking video, S-100. 

IOV-1051K Kit $149.95 

1OV-1051 A A&T $219.95 

IOV-1051B Hare board $34.95 



S-100 Motherboards 



ISO-BUS - Jade 

Silent, simple, and an sale - a better motherboard 
6 Slot (5'/," x 8%") 

MBS-061B Bare board $19.95 

MBS-061K Kit $39.95 

MBS-061A A&T $49.95 

12 Slot (9</i"x 8Vh") 

MBS-121 B Bare board $29.95 

MBS-121K Kit $69.95 

MBS-121A A&T $89.95 

18 Slot (14'/.>" x 8%") 

MBS-181B Bare board $49.95 

MBS-181K Kit $99.95 

MBS-181 A A&T $139.95 

Circle 163 on inquiry card. 



MEMORY BANK - Jade 

•/ MHz. SI 00, banhselectablc. expandable from 16Kto 61 K 

MEM-99730B Bare Board $49.95 

MEM-99730K Kit no RAM $199.95 

MEM-32731K 32 K Kit $239.95 

MEM-64733K 64 K Kit $279.95 

Assembled & Tested add $50.00 

64K RAM - Calif Computer Sys 

•/ MHz bank port / bank byte selectable, extended 
addressing, 16 K bank selectable. PHANTOM line allows 
memory overlay, 8080 / Z-80 / front panel compatible. 
MEM-64565A A&T $575.00 

64K STATIC RAM - Mem Merchant 

64 K static S-100 HAM card. 416K banks, up to 8MHz 
MEM-64400A A&T $789.95 

32K STATIC RAM - Jade 

2 or 4 MHz expandable static HAM board uses 21 141 J s 

MEM-16151K 16K4MHzhit $169.95 

MEM-32151K 32K 4 MHz kit $299.95 

Assembled & tested add $50.00 

16K STATIC RAM - Mem Merchant 

•/ MHz KiK static RAM board. IEEE S-100. bank selectable. 
Phantom capability, addressable in IK blocks, "disable -able" 
in 1 K segments, extended addressing, low power 
MEM-16171A A&T .... $164.95 



S-100 Disk Controllers 



DOUBLE-D - Jade 

Double density controller with the inside track.on-boardZ- 
80A*. printer port, IEEE S-100, can function on an 
interrupt driven buss 

IOD-1200K Kit $299.95 

IOD-1200A A&T $375.00 

IOD-1200B Bare board $59.95 

DOUBLE DENSITY - Cal Comp Sys 

;>'//" and 8" disk controller, single or double density, with 
onboard boot loader ROM. and free CP/M 2.2* and 
manual set. 
IOD-1300A A&T $374.95 



S-100 I/O Boards 



S.P.I.C. - Jade 

Our new I/O card with 2 SlO's, 4 CTC's. and 1 PIO 
IOI-1045K 2 CTC's, I SIO, I PIO .. $179.95 

IOI-1045A A&T $239.95 

IOI-1046K 4 CTC's, 2 SIO's, I PIO $219.95 

IOI-1046A A&T $299.95 

IOI-1045B Bare board w/ manual . . . $49.95 

1/0-4 - S.S.M. 

2 serial I/O ports plus 2 parallel I/O ports 

IOI-1010K Kit $179.95 

IOI-1010A A&T $249.95 

IOI-1010B Bare board $35.00 



S-100 Mainframes 



MAINFRAME - Cal Comp Sys 

12 slot S 100 mainframe with 20 amp power supply 

ENC-112105 Kit $329.95 

ENC-112106 A&T $399.95 

EPROM ERASER - Spectronics 

l Utru-i *oli >t HP lit )M erasers 

XME-3100A With out timer $69.50 

XME-3101 With timer $94.50 

XME-3200 Economy Model $39.95 




Handsome metal cabinet with proportionally 
balanced air flow system • Ru^Red dual drive 
power supply • Power cable kit • Power switch, 
line cord, fuse holder, cooling fan • Never-Mar 
rubber feet • All necessary hardware to mount 2- 
<S" disk drives, power supply, and fan • Does not 
include signal cable 

Dual 8" Subassembly Cabinet 

KND-000420 Bare cabinet $59.95 

END-00042 1 Cabinet kit $225.00 

END-000431 A&T $359.95 



END 
END 
END 
END 



END 
END 
END 
END 



8" Dish Drive Subsystems 
Single Sided, Double Density 
•000423 Kit iv 2 FDlOO-HDs . * $924.35 
000424 A&T w 2 FDWO-SDs $1124. )5. 

000433 Kit tv 2 SA-SOlRs .., $999.95 

000434 A & T iv 2 SA-H01 Rs $1195.00 

8" Dish Drive Subsystems 
Double Sided, Double Density 

000426 Kit iv 2 DT-Hs $1224.95 

000427 A & T iv 2 DT-Hs ... $1424.95 

000436 Kit iv 2 S A-S5 1 Rs .. $1295.00 

000437 A & Tiv/2 SA-SnIRs $1495.00 



5V 4 " Disk Drives 

Shugart SA400L sngl-sided dbl-density 40 track 
MSM-104000 . . $234.95 ea 2 for $224.95 ea 

Shugart SA450 dbl-sided dbl-density 70 track 
MSM- 104500 . . $349.95 ea 2 for $329.95 ea 

Qume DT-5 dbl-sided dbl-density 80 track 
MSM-750050 . , $359.95 ea 2 for $349.95 ea 

MPI B-51 sngl-sided dbl-density 40 track 
MSM-155100.. $234.95 ea 2 for $224.95 ea 

MPI B-52 dbl-sided dbl-density 40 track 
MSM- 155200.. $344.95 ea 2 for $334.95 ea 

MPI B-91 sngl-sided dbl-density 77 track 
MSM- 155300 . . $369.95 ea 2 for $359.95 ea 

MPI B-92 dbl-sided dbl-density 77 track 
MSM-1 55400 . . $469.95 ea 2 for $459.95 ea 



8" Disk Drives 

Shugart SA801R single-sided double-density 
MSF-10801R , . $394.95 ea 2 for $389.95 ea 

Shugart SA851R double-sided double-density 
MSF-10851R . . $554.95 ea 2 for $529.95 ea 

Qume DT-8 double-sided double-density 
MSF-750080 . . $524.95 ea 2 for $499.95 ea 

Siemens FDD 100-8 sngl-sided dbl-density 
MSF-201120 . , $384.95 ea 2 for $349.95 ea 



BUS PROBE - Jade 

S-100 diagnostic analyzer board, dynamic uisual display of 
all 9(i IEIlE S-100 signals, aids in real time analysis of faulty 
hardware and .software 

TSX-200B Bare Board $59.95 

TSX-200K Kit $119.95 

TSX-200A A&T $149.95 



7400 



SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7429N 
SN7430N 
SN7432N 
SN7437N 
SN7438N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7448N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7459N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
SN7482N 
SN7483N 
SN7485N 
SN7486N 
SN7489N 
SN7490N 
'SN7491N 
SN7492N 
SN7493N 
SN7494N 
SN7495N 
SN7496N 
SN7497N 
SN74100N 
SN74107N 
SN74109N 
SN74116N 
SN74121N 
SN74122N 



SN74123N 
SN74125N 
, SN74126N 
SN74128N 
SN74132N 
SN74136N 
SN74139N 
SN74141N 
SN74142N 
SN74143N 
SN74144N 
SN74145N 
SN74147N 
SN74148N 
SN74150N 
SN74151N 
SN74152N 
SN74153N 
SN74154N 
SN74155N 
SN74156N 
SN74157N 
SN74158N 
SN74160N 
SN74161N 
SN74162N 
SN74163N 
SN74164N 
SN74165N 
SN74166N 
SN74167N 
SN74170N 
SN74172N 
SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN74177N 
SN74179N 
SN74180N 
SN74181N 
SN74182N 
SN74184N 
SN74185N 
SN74186N 
SN74188N 
SN74190N 
SN74191N 
SN74192N 
SN74193N 
SN74194N 
SN74195N 
SN74196N 
SN74197N 
SN74198N 
SN74199N 
SN74221N 
SN74251N 
SN74273N 
SN74279N 
SN74283N 
SN74284N 
SN74285N 
SN74290N 
SN74298N 
SN74365N 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 
SN74490N 



CD4000 
CD4001 
CD4002 
CD4006 
CD4007 
CD4008 
CD4009 
CD4010 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
CD4017 
CD4018 
CD4019 
CD4020 
CD4021 
CD4022 
CD4023 
CD4024 
CD4025 
CD4027 
CD4028 
CD4029 
CD4030 
CD4031 
CD4032 
CD4034 
CD4035 
CD4037 
CD4040 
CD4041 
CD4042 
CD4043 
CD4044 
CD4046 
CD4047 
CD4048 
CD4049 
CD4050 
CD4051 
CD4052 
CD4053 
CD4055 
CD4056 
CD4059 
CD4060 
CD4066 
CD4069 
CD4070 
CD4071 
CD4072 
CD4073 
CD4075 
CD4076 
CD4077 
CD4078 
CD4081 
CD4082 
CD4085 
CD4Q89 
CD4093 
CD4094 



.35 

1.05 



.35 
.25 
.45 
1.39 
1.15 
.59 
1.19 
.89 
.45 
1.10 
1.19 
1.15 
.29 



3.25 
2.15 
3.25 
.95 
1.95 
1.29 
1.25 



1.75 
1.25 
.99 
.45 
.69 
1.10 
1.10 
1.10 
3.95 
2.95 
9.25 
1.39 



CD4098 

CD4099 

MC14408 

MC14409 

MC14410 

MC14412 

MC14415 

MC14419 

CD4501 

CD4502 

CD4503 

CD4505 

CD4506 

CD4507 

CD4508 

CD4510 

CD4511 

CD4512 

CD4515 

CD4516 

CD4518 

CD4520 

CD4555 

CD4556 

CD4566 

74C00 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C85 

74C89 

74C90 

74C93 

74C95 

74C107 

74C151 

74C154 

74C157 

74C160 

74C161 

74C163 

74C164 

74C173 

74C174 

74C175 

74C192 

74C193 

74C195 

74C240 

74C244 

74C373 

74C374 

74C922 

74C923 

MM80C95 

MM80C97 



.69 
.75 
.95 
.79 
2.95 
2.95 
2.95 
.62 
1.95 
1.20 
1.09 
.67 



.89 
.87 
.87 
.87 
1.20 
1.95 
1.69 
4.75 



1.75 
.75 
2.25 
2.25 
9.95 



CMOS 



2.29 
2.25 
12.95 
12.95 
12.95 
12.95 
8.95 
4.95 
.39 
1.65 



.95 
3.75 
1.19 
1.19 
1.39 
2.75 
1.45 
1.39 
1.25 
4.95 

.99 
2.25 

.35 



1.79 
5.95 
1.19 
1.19 
1.49 
1.19 
2.49 
3.50 
2.10 
1.65 
1.55 
1.65 
1.55 
1.35 
1.35 
1.35 
1.65 
1.65 
1.55 
2.19 
2.19 
2.39 
2.39 
5.39 
5.65 
1.50 
1.25 



74LS00N 

74LS01N 

74LS02N 

74LS03N 

74LS04N 

74LS05N 

74LS08N 

74LS09N 

74LS10N 

74LS11N 

74LS12N 

74LS13N 

74LS14N 

74LS15N 

74LS20N 

74LS21N 

74LS22N 

74LS26N 

74LS27N 

74LS28N 

74LS30N 

74LS32N 

74LS33N 

74LS37N 

74LS38N 

74LS40N 

74LS42N 

74LS47N 

74LS48N 

74LS51N 

74LS54N 

74LS55N 

74LS73N 

74LS74N 

74LS75N 

74LS76N 

74LS78N 

74LS83AN 

74LS85N 

74LS86N 

74LS90N 

74LS92N 

74LS93N 

74LS95N 

74LS96N 

74LS107N 

74LS109N 

74LS112N 

74LS113N 

74LS114N 

74LS122N 

74LS123N 

74LS124N 

74LS125N 

74LS126N 

74LS132N 

74LS136N 

74LS138N 

74LS139N 

74LS145N 

74LS148N 

74LS151N 

74LS153N 

74LS154N 

74LS155N 

74LS156N 

74LS157N 

74LS158N 

74LS160N 

74LS161N 

74LS162N 



74LS00 



74LS163N 1.05 



74LS164N 

74LS165N 

74LS166N 

74LS168N 

74LS169N 

74LS170N 

74LS173N 

74LS174N 

74LS175N 

74LS181N 

74LS190N 

74LS191N 

74LS192N 

74LS193N 

74LS194N 

74LS195N 

74LS196N 

74LS197N 

74LS221N 

74LS240N 

74LS241N 

74LS242N 

74LS243N 

74LS244N 

74LS245N 

74LS247N 

74LS248N 

74LS249N 

74LS251N 

74LS253N 

74LS257N 

74LS258N 

74LS259N 

74LS260N 

74LS261N 

74LS266N 

74LS273N 

74LS275N 

74LS279N 

74LS283N 

74LS290N 

74LS293N 

74LS295N 

74LS298N 

74LS324N 

74LS347N 

74LS348N 

74LS352N 

74LS353N 

74LS363N 

74LS365N 

74LS366N 

74LS367N 

74LS368N 

74LS373N 

74LS374N 

74LS375N 

74LS377N 

74LS385N 

74LS386N 

74LS390N 

74LS393N 

74LS395N 

74LS399N 

74LS424N 

74LS668N 

74LS670N 

81LS95N 

81LS96N 

81LS97N 

81LS98N 



2.48 
1.15 
1.15 
1.99 
.89 
.89 
.89 
2.20 
1.15 
1.15 



1.15 
.95 



1.69 
1.69 
1.69 
1.49 
2.20 
1.10 
1.10 
1.19 
1.40 




1.10 
1.19 
1.75 
1.95 



1.95 
1.95 
1.70 
2.35 
2.95 
1.75 
2.29 
1.69 



LINEAR 



5.95 
1.49 
1.49 
.99 
2.95 



78H05 
78M06 
78M.G. 
LM105H 
LM108AH 
LM300H .79 

LM301CN/H .35 
LM304H .98 

LM305H .89 

LM306H 3.25 
LM307CN/H .29 
LM308CN/H .98 
LM309K 1.49 

LM310CN 1.25 
LM311D/CN/H .89 
LM312H 1.75 

LM317T 1.70 

LM318CN/H 1.49 
LM319N/H 1.25 
LM320K-XX* 1.35 
LM320T-XX* 1.39 
LM320H-XX* 1.25 
LM323K 4.95 
LM324N 
LM337K 
LM338K 
LM339N 

LM340K-XX* 1.75 
LM340T-XX* 1.25 
LM340H-XX-1.25 
LM344H 1.95 

LM348N 
LM350K 
LM358CN 
LM360N 
LM372N 
LM376N 
LM377N 



5.95 
6.95 
.95 



1.20 
5.60 
.98 



1.95 
3.75 
2.75 

LM380CN/N 1.25 

LM381N 1.79 

LM383T 1.95 

LM386N 

LM387N 

LM390N 

NE531V/T 

NE555V 

NE556N 

NE561T 

NE565N/H 

NE566H/V 

NE567V/H 

NE592N 

LM702H 

LM709N/H 

LM710N/H 

LM711N/H 

LM715N 

LM723N/H 

LM733N/H 

LM739N 

LM741CN/H .33 

LM741CN-14 .19 

LM747N/H .75 

LM748N/H .39 

LM760CN 2.95 

LM1310N 1.90 

MC1330 

MC1350 



1.40 
1.95 
3.75 
.39 
98 
19.95 
1.25 
1.75 
1.50 
2.75 



1.95 



1.15 



1.95 



MC1358 

LM1414N 1.90 

LM1458CN/N .49 

MC1488N 

MC1489N 

LM1496N 

LM1556N 

LM1820N 

LM1850N 

LM1889N 

LM2111N 

LM2900N 

LM2901 N 

LM2917N 

CA3013T 

CA3018T 

CA3021T 

CA3023T 

CA3035T 

CA3039T 

CA3046N 

LM3053N 

CA3059N 

CA3060N 

CA3062N 

LM3065N 

CA3080T 

CA3081N 

CA3082N 

CA3083N 

CA3086N 

CA3089N 

CA3096N 

CA3097N 

CA3130T 

CA3140T 

CA3146N 

CA3160T 

CA3190N 

CA3410N 

MC3423N 

MC3460N 

SG3524N 

CA3600N 

LM3900N 

LM3905N 

LM3909N 

LM3914N 

LM3915N 

LM3916N 

RC4131N 

RC4136N 

RC4151N 

RC4194TK 4.95 

RC4195TK 5.40 

ULN2001 1.25 

ULN2003 

SN75450N 

SN75451N 

SN75452N 

SN75453N 

SN75454N 

SN75491N 

SN75492N 

SN75493N 

SN75494N 

TL494CN 

TL496CP 



1.75 



.89 
1.50 



3.10 
1.75 
.99 
2.50 
2.95 
2.19 
1.99 
3.49 
2.99 
2.75 
1.29 
1.29 
1.49 
3.19 
3.19 
4.95 
1.49 
1.29 
1.69 
1.69 
1.55 



1.30 
1.19 
2.49 
1.19 



1.49 
3.95 
3.95 
3.39 

.59 
1.19 

.98 
3.75 
3.95 
3.75 
2.95 
1.10 
3.70 



1.50 
.59 



.89 



RETAIL STORES OPEN MON-SAT 

STORE #1: 1310 "B" E. Edlng 

STORE #2: 542 Trimble Road, San Jose, CA 95131 • (408) 946-7010 

"Retail prices may vary. 



AEMVNCED 

COMPUTER 
PRODUCTS 



HP 7225 Graphics Ploller 1795.00 

HP 16K Memory Module 265.00 

HP 5 1/4" Dual Masler Flex Disk Drive. 2100 00 
HP 5 1/4" Single Master Flex. Disc Dnve1295.00 

HP Personality Module 70000 

HP ROM Drawer .40.00 

HP Plotter/Printer ROM 130.00 

HP Input/Output ROM 260 00 

HP Malnx ROM 130 00 

HP Serial Interface (RS-232C) 350.00 

HP-83 $1895.00 
HP-41: Powerful, Yel Easy to Use 

• The HP-41 communicates with 

IP 41 -CV you in words as wetl as numbers. 

• You can customize'the HP-41 to 
your own design 

• Programming is fast and easy 

• Continuous Memory saves 
everything 

• Optional Peripherals allow you 
to expand capabilities 

HP-41 System I 398 00 

„ HP-41 System II 675.00 

HP-41CV HP-Card Reader 178.00 

275.00 HP-Optical Wand 105.00 

HP-41C HP-PlottCr/Printer 315.00 

198.00 HP-Quad RAM 85.00 




v v MINIMOVER-5 
JMc^ ot ROBOTIC ARM 

Completely ^^^^^^L 

Assembled .^^H ^Bk 

• Automation or ^H ^B fb 
Robotic Assembly ^^H ^H Wf 

Robotic Priclples ^^^^^^ A 

• Artificial Intellgence Experiments ~ 

• Computer Art and Games 



$1695 



00 



Armbaslc Software lor TRS 80 e-iQas 

w^AppHcBlions Manual *3° 

AppHcations/Roferonco Manual. $16 95 




California Computer Systems 2200 

SUPER S-100 BUY! 

• 12 Slot Mainframe 

• 64 Dynamic RAM 

• CP/M™ 2.2 
- Z-80 CPU 4 MHzw/Serial 10 

• Double Density Disk Controller 

• Interface to Vista V-1000 Chassis 

SPECIAL PACKAGE PRICE 

FOR COMPLETE SYSTEM 

with (2) Shugart Double Density 

Floppys mounted. add 1495. 00 



1899.00 




Proto Clips 



Ifi-PmClip PC- 16 
M-PinClip PC-24 
■10-Pin Clip PC-40 



S 951 

$U9! 



Proto Boards 



Novation; 



AUTO-CAT™ 

Automatic Answer 

Direct Connect , . . 070,95 

0-300Band J;'***,, 

CAT™ 

Answer Originate List l98 ° < ' 

ACP169 00 

D-CAT T ' 

direct Connect { 



List 249 00 



ACP189 00 



Rockwell 




Single Board Comput 


ers 


^^^B AIMRSw/lK 


435.00 


^M^m AIMfiSwMK 


475.00 


■UK HK RAKir. ROM 


99.00 


PPSSS^ 4K ASSEMBLER ROM 84.00 


'*=vM» POWER SUPPLY 


64.95 


^i ^ fnp.1 n.m irf 


49.95 


"" TOTAL SYSTEM w/4K 


669.00 


SYNERTEKSYM-1 


239.00 


SD Z-80 STARTER KIT 


367.00 


SD Z-80 STARTER KIT A&T 


450.00 


SDSBC100Z-80A&T 


367.00 


SD SBC 200 Z-80 A&T 


399.00 


RCA COSMAC VIP 


199.00 


CROMEMCO Z-80 SBC 


449.00 



[cippkz computer 

w Sales and Service 

Apple II® 64K 

: S?IS!S Maxi-System 

• Disk II w/controller 

• Apple II w/48K 

Total Value $2719°° your price $2229 00 
For Pascal System add $425 QQ 



Apple Computer Inc. products available in-store only. 



SSM A IO Serial/ Pan 



3 Of j 00 
.375 CXI 



S325 00 
16900 
16500 
t39 00 
54 95 



CCS Paiallei Card 7720A 
Apple Compuler 
Applu Hi- Speed Seiiall'O 



Apple G»apnics Taetct 
Apple PfOlolypc Ca'O 
ApptoOishH*iconi 3 3 
Apple Disk II 
P.i m: , ii L.in^uJBpCard 



17995 
15995 
24495 
599 95 
7195 
559 95 
45995 
42595 
15995 
189 0O 
15995 
16995 
49 95 
29 95 
3699 CO 



[apple/// 



Triple 
Play! 




New £***: software 



Visicalc— Now Belter Than Ever 169.00 
Visiplot— Graph your 

Visicalc Worksheets 
Visitrend/Visiplot— Visiplot 

w/Trend Analysis 
Visidex— The Ultimate 

DBMS Vstcalc Compatible 
Visiterm— Communicate 

w/other Systems 
BPI General Ledger 
BPI Accounts Receivable 
BPI Inventory 

Stockfile Inventory System 
Infotory Inventory System 
Microcom Microcourier 
Microcom Microtelegraph 
Accounting Plus II Biz Pkg. 
Stoneware DB Master 
Stoneware Utility Pkg (For above) 89.00 

ACS BASIC ACCOUNT 
accounting system incl 
PAYROLL 



149.00 
239.00 
219.00 

209.00 
299.00 
299.00 
299.00 
349.00 
289.00 
229.00 
229.00 
1250.00 
189.00 



WORDSTAR. The Benchmark of 
Wordprocessing software requires Z-80 
& 80x24 349.00 

VTS80 CP/M-Wordprocessor has no 
screen menus uses new keycaps 
(supplied) to display Key functions 

319.00 New 
MAIL-MERGEA Wordstar Enhance- 
ment Pkg. allows form-letter genera- 
tion & chained printing 169.00 
SPELLGUARD-Will proofread Wordstar 
& VTS-80 Text files against an 
expandable 20.000 word dictionary 

169.00 
SUPER SORT-Will sort, merge. & 
perform record selection on your 
CP/M Data Files 169.00 

FORTRA 80-By Microsoft 195.00 

COBOL 80 Bv Microsoft 749.00 

NG SYSTEM, Total 

ludes G/L, AIR A/P. 
699.00 New 



Vista A800 Quad Density DMA 8" Disk 
Controller 



Model A800. . . . only$595 00 

I SpecTal Complete Subsystem Offer^ 

• V1000 w/two Qume Datatrack 8 • Cable, ready to run 

• A800 Apple II 8" Disk Controller 

Total Value $2939 00 your price$2495 00 



AATARI 8oo & 400 

•r\ Personal Computer System 
ATARI 800 $799 00 
ATARI 400 $375 00 

ATARI 800 Includes: Computer Console, BASICLang. Cartridge, BASIC 
Language Programming Manual. 800 Operator's Manual w/Notebook, 
16K RAM Module, Power Supply, TV Switch Box. 

hiVltfili ConouicCxess 5501 

810Disc Drive 499.00 Home F.naxe 5400 

820fMr JOCiil. 29S00 [(.uii.Stii.nCHUtu rniiimi 

fi^bf I-' 80r.il. 795.00 US M.sior, 3b00 

BK HAM 1995 uS GOverroiem 3500 

'** "'"'M 91 % Suoe-visory Sk-'S J500 

650 hiie-i.u.- 1B995 Wo ,ia h.swy .wesiem, 3500 

Progiam RKKOei 6900 Bas<c Socofcq* 3500 

S«ltnn - ROM Ciitui" Cainsei'"<)P>«eouifs 3500 

EducalooSysiemMastcCalnOgf 7800 PnkiPKSoI Acc*m«q 3500 

Aian BaSiC 5500 ftifsts 3500 

(tesemWe, OfOug 5500 (neat Classes .Inrji.Sh. 3500 

Baseball J?00 Bovness Z<^"KWKi\cm 3500 

Lite J?00 8ascPs/cr>oioq» 3500 

Suw Bteakoot"* <200 Effective Wning 3S00 

Music Comcose. 5500 AuloMecnamcs 3500 



IlUt Cl>M »l *»fri«i Clltltlll 




Gin* 10 BASlC Piograwnirig 


It 


BaSiC Ca"* Praams 


noo 


Kit 0« Mimw) 




8K IflM Metnpry MoOu'e 


11000 


16K HAM MfTV MOUulf 

DUklflii 
»ar* 0,Sken« 


WOO 




r>sv fJ»Matvaqp 


500 


AcaiuaCwInlifi 




Dr.nng Conrnjce' Pa» 


1800 


PaflC* ConlfOlff Pair 


1800 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



Circle 9 on inquiry card. 



DRIVERS LICENSE # OR MAJOR CREDITCARD 
» IS REQUIREDONALLCHECKS. MONEY ORDER 
OR CASHIER CHECK WILL FACILITATE THE 



CaMForni'a DiqiT/vl 

Post Office Box 3097 B • Torrance, California 90503 




BRUCE SEALS 

Designer of the Static • 64 



Those of us who remember b;tck lo 
1U7-J when S-100 was in its .nf;uicy 
and assembling from kil vour own 
Altair Computer will rec;iil thai the 
only working add on memory was 
the fiK static hoard manufactured by 
Seals Electronics out of Knoxville 
Tennessee 

Ed Roberts and William Gates are 
credited for the design of the Altair 
computer, hut limce Seals hull the 
only working memory board. 
By the time Mr. Seals' comp;uiy was 
dissolved in 1979, Seals Electronics 
had sold over 47,000 of thi'ir BK 

Since the liquidation of Si:;ils Elec- 
tronics. Bruce has been hiding from 
the rev enuers and running moonshine 
'in the hills of Tennessee, after ex- 
tensive negotiations California Difi- 
it:d has convinced Mr. Seals to come 
out of hiding and design the next gen- 

The product that he has <Mig 
is destined to become the next mile- 
stone in S-100 memory produets. 

In the next .several months we expect 
to release a full line of computer 
products designed by Bruce Seals. 



California Digital 

STATIC* 64 
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ures .illow the 


b.-ar-d to 
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integr 
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The Stal 


c r.-i 


s mm 
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rent nuliUirV 


L-ii-cuit board 






. IC Si>i:k..<N i 




reliable 








tacts are used 


in ini.-rvaae the 


tolal int L 


Rrtu 


of the 


product. Each bo. in 


before le.ivi.lt! 


our facil 


IV IS 


subj.- 


UK-d to 


-Xivnstw hu;h 
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n~all Hoards | 
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Digital. 


LEI. 


aid < 


e;ili.'i- pricing upon ret 


uesi CAL64O0. 



$ 



850 




Epson MX80FT fnction/tr S5!>5.00 

Eps«ti MXI00 132 column 825.00 

Craflrax B0 option 70.00 

Apple I/O*, cable <8t:il) IZ'J.00 

Serial interlace (111411 79.(10 
Serial Inter. . 2K huf. < B 1 5 1 > Mfi.00 

Cable for THS-80 :)5.00 

IEEE 4118 interface (8161) 65.00 

Replacement head 15.00 

Replacement Ribbon 1-1.00 

Paper 35U0 sheets 9 1/2" 115.00 



• ot-matrix. bi-directional, logic- 
seeking, friction or tractor feed, 
impact printer. Complete graphics, 
upper and lower case ASCII, Gre.^k. 
mathematics along with the ability 
to print dot graphic screen images 
directly onto paper. 
Proportional spacing anil 132 
compressed print make this 
cost machine the best value in 
days printer market. 




PRINTRONIX 



P-300 
P-600 



$ 4500 
$ 6150 



PRINTERS 



Epson MX'JiO 


PHEMX80 


$175 


Epson MXBOl'l 


PREMX801- 


r,9f> 


Epson MX 100 


PREMX100 


M 2 5 


Anacbx D.'.OO 


PRA3500 


121)5 


Anadex Ei.">01 


PRA9501 


1295 


Anacom 15 


PRA150 


1075 


IDS Paper Tgr. 


PRG460G 


1095 


iDS Tiger 560 


PRC^oOG 


1350 


Diablo 630 


PRD630 


2150 


Diablo 16. r >0 


PRD1650 


2850 


Diablo 16-10 


PRD1640 


2-196 


Datasouth 180 


PRD180 


1350 


Prmlronix 300 


PRP300 


4500 


Printronix U00 


PRP600 


61 .0 



NEC/Sellum 1 
NEC/Sm 16K 

TEC/Starwrit. 
Okidata 80 
Okidata 82 
Okidata 83 
Teletype 43K 
Texas Ins. 810 
Tex. Ins 810C 
Cent 
Cent 
Centronics 7 39 
Centrnx 704-1* 
Centrnx.704-11 



PRN5510ps 269 

PRN55l6ps 279 

PRV300 139. 

PRO80 -U! 

PR082 

PR083 

PTT4320K 109 

PRT810B 

PRT810C 

PRC730P 

PRC737P 

PRC739P 

PRC704-9 

PRC704-11 



619 



1450 
795 
529 



SYSTEMS 




i^Ll 1111$ 

48K MEMORY 



1150 



SH«*2450 



EWLETT 
PACKARD 



m p> 



HP85 



Hew/P;ick 85 SYSHP85 2li50 

Hew/Pack 83 SYSHPB3 1895 

Altos ACS8000SYSACS8000 47HH 
Osborne 1 SYSOB1 1795 

Commodore SYSC8032 1-195 
Commodore SYSC8096 1795 



Superbrain64Q SYSSB64Q 
SuperbraiiiG-llJ SYSSB64B 
Northstai- 64 Q SYSN64Q 
Northstar 641) SYSN64D 
NEC/PC8000 SYSPC8000 
Apple II Plus SYSAP 



2850 



V/S4 



= =:= =' 3101 
= =r ==s= Display 
= ="=? = Terminal s 

IBM Direct Price *1395T 



California Digital 

1295 



discount j i 
price 




ACCESSORIES FOR THE 



COMPUTER 





AMPEX 

DIALOGUE 80 
CRT TERMINAL 

$ 995 



New froin the Ampe* Corporation. The Dialogue BO features removable keyboard 
dispiayuhle two p.iges (four optional) dual program keys, half intensity protected 
fields and status line. Transmits data either block, line or character mode. 
Excellent value. VDT-D80 shipping -17 lbs. 

VIDEO TERMINALS 



ADDS Viewpoint 

ADDS Regent 25 numeric: cluster 
ADDS Regent :*0 25th status line 
ADDS Regent 40 limited graphics 
ADDS Regent 30 Block mode 
Ampcx Dialouge 80 two pafie.detatcli 
Digital Equipment VT-100 
Digital Kcjuipment V T-l:i2 
Direct VP-300A emulator 
Hazcltinc 1410 
Hazeltine 1420 
Hizeltine lf>00 
Hazeltine 1510 
Hazeltine 1520 
Hewlett Packard 2621A 
Hewlett Packard 2321P 
IBM 3101-10 character mode green 
IBiVI 3101-20 block mode 
Lear Seigler I3A upper c:ase only 
Lear Seigler ADM5 
Lear Seigler ADMitt 
Lear Seigler ADM42 
Visual 200 

l'rlevideo :il0C (new) 
Televideo 912C 
Televideo U20C 

Televideo i)50C detatchable keybd. 
Zenith Z-l.') 



VUT. 

VDT 
VDT 
VDT- 
VDT- 
VDT- 
VDT- 
VDT' 
VDT- 
VDT- 
VDT- 
VDT 
VDT 
VDT 
VDT 
VDT- 
VDT- 
VDT 
VDT- 
VDT- 
VDT 
VDT- 
VDT- 
VDT 



•KVP 
-R25 
•IU0 
R40 
■R60 
■DK0 
■V100 
■V132 
■1*800 
■111-410 
■111420 
•111500 
■111510 
■HI 520 
-I1P21A 
IIP21P 
■3101 1195 
■31012 1395 
■L3A 850 



595 

8f,0 

950 

1195 

1495 

995 

1595 

1895 

call 

750 

795 



1.5 

L:n 

L42 
V200 

T910 



945 
1385 
1995 
995 
595 



VDT-T912 635 

VDT-T920 745 

VDT-'L'950 98!i 

VDT-X-19 7^5 



VIDEO MONITORS 



BMC KG12C I8RIU7 
P-31 grn phosphor 
. Leedex/Amdek 12" 100 
jLeedex 100 green 
iLeedex 103-80 

■ Hitachi color 1 '.V 
Izciith color 13" 

■ N1:;C green phosplior 
I Panasonic color 10" 
[ Sanyo 9 n BW 

Simyu 12" green plios. 
Sanyo 15" BW 
Siuiyo 13" color 



5259 
129 
169 
197 
389 
371) 
219 



259 
419 



All merchandise sold by California Digital is premium grade. 
Shipping: First five pounds $2.00; each additional add $.40 
Foreign orders 10% shipping. Excess will be refunded. 
California residents add 6% sales tax. C OD's discouraged. 
Open accounts extended to state supported educational institu- 
tions and companies with a "Strong Dun &. Bradstreet- " 
Warehouse: 15608 Inglewood Blvd. Visitors by appc 

Circle .52 on inquiry card. 



CALIFORNIA COMPUTER SYSTEMS 
Arithmetic Processor 78 11 B/C SHI 

Asynchronous serial interface 7710 12 

Centronics Interface card 7728 i 

12K PROM Module7114 i 

Calender/Clock. Dm. back-up 7424 £ 

Parallel Interface 7720A i 

Proljramable Timer 7740A £ 

Analog/DigiUd converter 7470A i 

MICROSOFT PRODUCTS 

Aliple to Z-80 CPU card 31 

13. C HAYES PRODUCTS 

Micromoclem for Apple 3) 

COMPUTER STOP PRODUCTS 

Double Vision / 80 Column Video 2? 

INTERACTIVE STRUCTURES 

16 Channel A/D card AIO/2 2' 



MOUNTAIN COMPUTER- PRODUCTS 
Intro X-10 system for BSR S23S 

Intro X-10 card only 1G5 

16 channel AD/DA 8 bit 31S 

Apple Clock battery back-up 225 

Supertalker SD200 245 

ROM Plus with filter 165 

ROT, I Writer/Programnier 1 W 

APPLE BRAND PRODUCTS 
Apple Language card 450 

Floppy disk with controller 560 

Floppy disk without controller 435 

Apple parallel uterface ITS 

SSM MICROCOMPUTER 
Dual serial parallel interface AIO 
SORRENTO VALLF:Y ASSOCIATES 
8" floppy controller (Pascal) 36C 



S-100 BOARDS 

Assembled • Tested • Burned-in 




CPU HOARDS 




Calif. Computer 


JI110A Z-80 


!>.\l A. 4 All is 


HDC-r;oio 


(■oilhout Z-80 21 


ilt. 4Aili?. 




HDC-li/.aO 


Gcnlboul «0!:iri/tll)l 


tl dual lfi bil 


processor 


HDC-tillfi 


Ak-asurement Svs 


teius Z-ijO 








r HDC-MX.HO 


-SlJ 5vs!enis SLSC- 


200 Z-30 


u-ith serial «. 


ar.lllel 


I/O pons 


MDC-SHC2 


Telclek IIJO-1 




CPU ^ floppy- 


lisk controlk 


plus I/O 


I4IJC-IDC1 


MAIN1R\,ME.S 




C:alif. Compuler 


1100A 12 slot 


p-.vc-;- Supply 


i;NM-C2200 


1E1 12 slot labl 


• t.\.M-rt'> 


1'1-JI T.i slot labl 


hNM-122 


(..oilliout maini'ni 


ENM-OMI 



MIJ.MORY 150AUD 
Calif. CumpniiT 2 



t.o.llXHH Rai 

n -i-morv 10 bit 
SIl .Systems l : :x:,;in.l 



ui)M-c:»oia 

>0S2 J2h* 

un.ii-cno.i2 



1 LOPPY UISK COM' ROLLER 
C^iif. Computer 2-K!!!A with 

2.2 CPM HUI -C2422 

Ootlbout "Disk One" features the 

NEC 76a controller. IJMA 

arbitration l!l)l -Gin 

Measurement System* 7(ia chip. 

sint'le * double ilensilv. irirror 

recovery HDI -Ml- 

SO Svstems Versafloppy II 

double ilensitv Mill -Vl-2 
I'.irbell U/l) 1-tlJI -11-2 

Morrow Desitn Disk Jockey I 

sinCle tlcnsitv 111)1 -DJI 
Morrow UesfKii bisk .lockev il 

double densitv KM- -DJ2 



l.\ TI-.RI ACE HOARDS 
Calif. Con puler 27111 I/O 

2 senat/2 par I UDI -C2718 
Morrow DL-sitns Switchboard 

2 serial/ 4 p*r I HI) l'-AISI.i 
Morrow Designs Multiljoard 

.1 seri;U/:iP. -"■*■ HI) I'-AlMli 
licxlboul lnterfac.-r CXic 

:.' serial/2 pari Hl)S-C.fcl 
Cuillxiiil Uilerfiicer 1'ivii 

1 -serial /:i p. ir 1 HHS-OH2 



SPl.CIALtrv HOARDS 

gr Cuivpuitii' ri-al mi 

iMlemlar Kli 

Artec lilec. \Vi:"i. u-r^j 

Artec l-.lec. Oenc r .1 f 



-Mullin I'ro.lucrs 

«. louic probe 

Mullen i'roducts 



Rotron Muffin Fan I 

$ 14 77 



$12.00 C« 100 
10.50 & 1000 



115 VAC. 7 Watts WR2A.I 
Factory i'resh Muffin fans 
NOT pull-outs. EB4F-4M 



I 



TOLl FREE ORDER LINE 

(800)421-5041 

TECHNICAL & CALIFORNIA 

(213)679-9001 

TWX 910 325-6212 



1 6K Memory 

ALL MERCHANDISE 100% GUARANTEED! 



4116-200ns 



8/15.95 



CALL US FOR VOLUME QUOTES 



1702 




256x8 


EPROMS 

(1ns) 




Each 

4.95 


8 pes 

4.50 


r CRYSTALS ^ 

32.768 KHZ 3.95 j 

1 n MM7 a ao. 1 


February Specials 


W 6502 

1 6502 


6.95 


2708 
2758 




1024 x8 
1024 x 8 




(450ns) 
(5V) (450ns) 




2.99 
9.95 


2.75 
8.95 


1 .U Mnt 

1.8432 


4.95 

3.95 

3.95 1 

3.95 

395 

395 

395 

3.95 

395 

3.95 

3.95 




Z-80A-CPU 




6.00 


1 6502-A 

1 6504 


12.95 
6.95 


TMS251 

2716 

2716-1 

TMS27K 

TMS253 

2732 


I 


2048x8 (5V) (450ns) 
2048x8 (5V) (450ns) 
2048 x 8 (5V) (350ns) 
2048 x 8 (450ns) 
4096 x 8 (5V) (450ns) 
4096 x 8 (5V) (450ns) (200ns 
8192 x 8 (5V) (450ns) 

DYNAMIC RAMS 


6.95 
5.50 
9.00 
9.95 
12.95 


5.95 
4.95 
8.50 
8.95 
11.95 

CALL 

CALL 

100 pes 


2.0 

2.097152 

2.4576 

3.2768 

3.579545 

4.0 

5.0 

5.0688 

5.185 

5.7143 




Z-80A-PIO 

8214 

8216 

6800 

6810 

TMS 40L44-20 


6.00 
2.95 
1.50 
4.95 
3.95 


1 6505 
1 6507 
1 6520 
1 6522 
1 6532 
^6551 


8.95 
9.95 
4.35 
9.95 
14.95 
11.85, 


2764 






Z80 




4027 




4096 x 1 




(250ns) 




2.50 


2.00 


6.5536 


3.95 


4096 


x 1 low power 200ns RAMS 




8.95 


4116-120 




16,384 x 1 




(120ns) 


8/29.95 


CALL 


8.0 


3.95 












1 Z80-CPU 


4116-150 




16,384 x 1 




(150ns) 


8/18.95 


1.95 


10.0 


3.95 


i By Te 


xas Instruments • not equ 


ivalent part 


I Z80A-CPU 


6.00 


4116-200 




16,384 x 1 




(200ns) 


8/15.95 


1.80 


14.31818 


3.95 


number made 


by anothe 


r manufacturer as 


I Z80-P10 


6.50 


4116-300 




16,384 x 1 




(300ns) 


8/14.95 


1.75 


18.0 


3.95 


sold by others 








1 Z80A-P10 


6.00 


4164 




64,536 x 1 




(200ns) 






CALL 


18.432 


3.95 












1 Z80-CTC 


5.95 






STATIC RAMS 






100 pes 


20.0 
22.1184 


3.95 
3.95 1 




4.49 each 125.00/32 pes. 


I Z80A-CTC 
I Z80-DART 


8.65 
15.25 




















32.0 


3.95 M 




Specials end February 28, 1982 


I Z80A-DART 


18.75 


2101 




256 x 4 
1024 x 1 
1024 x 1 




(450ns) 

(450ns) 

(LP) (450ns) 




1.95 

.89 

1.29 


1.85 

.85 

1.15 








Please state "February Sp 
when ordering 


ecials" 


I Z80-DMA 
I Z80A-DMA 
1 Z80-S10/0 


17.50 


2102-1 






27.50 
23.95 


21L02-4 






21L02-2 




1024 x 1 
256 x 4 
256 x 4 


(LP) (250ns) 
(450ns) 
(450ns) 




1.69 
2.99 
2.99 


1.55 
2.49 
2.79 


MISC 

1 AY5-2376 
1 11C90 
[ XR2206 
1 3242 
1 3480 
1 MC4024 
1 MC4044 
1 7103 
1 7106 
1 7107 
| 76477 
1 8038 


12.50 
13.95 

4.95 

7.95 

9.00 

3.95 

4.50 

9.50 

9.95 
12.95 ] 

3.95 

3.95 












1 Z80A-S10/0 


28.95 


2111 

2112 












1 Z80-S10/1 
I Z80A-S10/1 


23.95 
28.95 


2114 




1024 x 4 




(450ns) 


8/16.95 


1.95 


or 


in j 


COO 


c 


AAA 


I Z80-S10/2 


23.95 


2114L-2 




1024 x 4 




(LP) (200ns) 


8/19.95 


2.35 


oL 


HI- 


JiiO 


■3 


uuu 


1 Z80A-S10/2 


28.95 


2114L-3 




1024 x 4 




LP) (300ns) 


8/18.95 


2.25 


%0\d 


¥ \0 1 


h# \0 %0 


%*r 


^0 \0 ^# 


1 Z80-S10/09 


17.95 


2114L-4 

2147 

TMS4044-4 


1024 x 4 
4096 x 1 
4096 x 1 




(LP) (450ns) 

(55ns) 

(450ns) 


8/17.95 
9.95 
3.49 


2.10 | 
CALL 
3.25 


8C 


10-1 


662 


-6 


279 


I Z80A-S10/9 

1 Z80B-CPU 


22.95 

18.95 


TMS4044-3 


4096 x 1 




(300ns) 




3.99 


3.75 




(CALIFOI 


1 Z80B-CTC 


17.95 


TMS40L44-2 


4096 x 1 




LP) (200ns) 




4.49 


4.25 












1 Z80B-P10 


17.95 


TMM201 


5 


2048 x 8 
2048 x 8 




(200ns) (150ns) CALL 
(200ns) (150ns) (120ns) CALL 


< 

WEW 


;all jd 

LLBEA1 


R BEFOR 


EYOU 
PETITC 


BUY! 
IRS' PRICES 


I Z8671 




HM6116 


ANY COM 


39.95 






LP = 


LOW POWER 








1 95H90 
1 9602 


7.99 
1.50 












^Z6132 


34.95j 


74LS00 SERIES 














DISC CON- 


74C00 


.35 


74C374 


CMOS 

2.75 4019 .45 4098 


2.49 










74LS166 


2.40 


74LS293 


1.85 


TROLLERS 


74C02 


.35 


74C901 


.80 


4020 .95 4099 


1.95 


74LS00 


25 


74LS85 


1.15 


74LS168 


1.75 


74LS295 


1.05 






74C04 


.35 


74C902 


.85 


4021 .< 


55 1 4409 


12.95 


74LS01 


.25 


74LS86 


.40 


74L3169 


1.75 


74LS298 


1.20 


1771 


24.95 


74C08 


.35 


74C903 


.85 


4022 1.15 14410 


12.95 


74LS02 


.25 


74LS90 


.65 


74LS170 


1.75 


74LS324 


1.75 


1791 


36.95 


74C10 


.35 


74C905 


10.95 


4023 .35 14411 


11.95 


74LS03 


.25 


74LS91 


.89 


74LS173 


.80 


74LS352 


1.55 


1793 


44.95 


74C14 


1.50 


74C906 


.95 


4024 .75 14412 


12.95 


74LS04 


25 


74LS92 


.70 


74LS174 


.95 


74LS353 


1.55 


1797 


54.95 


74C20 


.35 


74C907 


1.00 


4025 .35 14419 


4.95 


74LS05 


25 


74LS93 


.65 


74LS175 


.95 


74LS363 


1.35 






74C30 


.35 


74C908 


2.00 


4026 1.65 4502 


.95 


74LS08 


35 


74LS95 


.85 


74LS181 


2.15 


74LS364 


1.95 


UARTs 


74C32 


.50 


74C909 


2.75 


4027 .65 4503 


.65 


74LS10 


.25 


74LS96 


.95 


74LS189 


9.95 


74LS365 


.95 






74C42 


1.75 


74C910 


9.95 


4028 .80 4508 


1.95 


74LS11 


35 


74LS107 


.40 


74LS190 


1.00 


74LS366 


.95 


AY3-1014 


6.95 


74C48 


2.10 


74C911 


10.00 


4029 .95 4510 


.95 


74LS12 


.35 


74LS109 


.40 


74LS191 


1.00 


74LS367 


.70 


AY5-1013 


3.95 


74C73 


.65 


74C912 


10.00 


4030 .45 4511 


.95 


74LS13 


.45 


74LS112 


.45 


74LS192 


85 


74LS368 


.70 


TR1602 


4.95 


74C74 


.85 


74C914 


1.95 


4034 2.95 4512 


.95 


74LS14 


.00 


74LS113 


.45 


74LS193 


.95 


74LS373 


.99 


IM6402 


7.95 


74C76 


.80 


74C915 


2.00 


4035 .85 4514 


1.25 


74LS15 


.35 


74LS114 


.50 


74LS194 


1.00 


74LS374 


1.75 






74C83 


1.95 


74C918 


2.75 


4040 .95 4515 


2.25 


74LS20 


.25 


74LS122 


.45 


74LS195 


.95 


74LS377 


1.45 


INTERFACE 


74C85 


1.95 


74C920 


17.95 


4041 1.25 4516 


1.55 


74LS21 


.35 


74LS123 


.95 


74LS196 


.85 


74LS378 


1.18 






74C86 


.95 


74C921 


15.95 


4042 .75 4518 


1.25 


74LS22 


.25 


74LS124 


2.99 


74LS197 


.85 


74LS379 


1.35 


8T26 


1.69 


74C89 


4.50 


74C922 


5.95 


4043 .85 4519 


1.25 


74LS26 


.35 


74LS125 


.95 


74LS221 


1.20 


74LS385 


1.90 


8T28 


2.49 


74C90 


1.75 


74C923 


5.95 


4044 .85 4520 


1.25 


74LS27 


.35 


74LS126 


.85 


74LS240 


.99 


74LS386 


.65 


8T95 


.99 


74C93 


1.75 


74C925 


6.75 


4046 


95 4522 


1.25 


74LS28 


.35 


74LS132 


.75 


74LS241 


.99 


74LS390 


1.90 


8T96 


.99 


74C95 


1.75 


74C926 


7.95 


4047 


35 4526 


1.25 


74LS30 


.25 


74LS136 


.55 


74LS242 


1.85 


74LS393 


1.90 


8T97 


.99 


74C107 


1.00 


74C927 


7.95 


4049 


35 4527 


1.95 


74LS32 


.35 


74LS137 


.99 


74LS243 


1.85 


74LS395 


1.65 


8T98 


.99 


74C150 


5.75 


74C928 


7.95 


4050 


55 4528 


1.25 


74LS33 


.55 


74LS138 


.75 


74LS244 


.99 


74LS399 


1.70 


DM8131 


2.95 


74C151 


2.25 


74C929 


19.95 


4051 


95 4531 


95 


74LS37 


.55 


74LS139 


.75 


74LS245 


1.90 


74LS424 


2.95 


DS8836 


1.29 


74C154 


3.25 


74C930 


19.95 


4053 


95 4532 


1.95 


74LS38 


.35 


74LS145 


1.20 


74LS247 


.76 


74LS447 


.37 


r*i r\c* 




74C157 


1.75 


4000 


.35 


4060 1.45 4538 


1.95 


74LS40 


35 


74LS147 


2.49 


74LS248 


1.25 


74LS490 


1.95 


ULUUr\ 


74C160 


2.00 


4001 


.35 


4066 


lb 4539 


1.95 


74LS42 


.55 


74LS148 


1.35 


74LS249 


.99 


74LS668 


1.69 


CIRCUITS 


74C161 


2.00 


4002 


.25 


4068 


10 4543 


2.70 


74LS47 


.75. 


74LS151 


.75 


74LS251 


1.30 


74LS669 


1.89 






74C162 


2.00 


4006 


.95 


4069 


35 4555 


.95 


74LS48 


75 


74LS153 


75 


74LS253 


.85 


74LS670 


2.20 


MM5369 


3.95 


76C163 


2.00 


4007 


.29 


4070 


35 4556 


.95 


74LS49 


.75 


74LS154 


2.35 


74.LS257 


.85 


74LS674 


9.65 


MM5375 


3.95 


74C164 


2.00 


4008 


.95 


4071 


30 4581 


1.95 


74LS51 


25 


74LS155 


1.15 


74LS258 


85 


74LS682 


3,20 


MSM5832 


745 


74C165 


2.00 


4009 


.45 


4072 


30 4582 


1.95 


74LS54 


35 


74LS156 


.95 


74LS259 


2.85 


74LS683 


2.30 


7207 


7.50 


74C173 


2.00 


4010 


.45 


4073 


30 4584 


.95 


74LS55 


35 


74LS157 


.75 


74LS260 


.65 


74LS684 


2.40 


7208 


15.95 


74C174 


2.25 


4011 


.35 


4075 .30 4585 


.95 


74LS63 1.25 


74LS158 


.75 


74LS266 


.55 


74LS685 


2.40 






74C175 


2.25 


4012 


.25 


4076 


95 4702 


12.95 


74LS73 


.40 


74LS160 


90 


74LS273 


1.65 


74LS688 


2.40 


r* t~\ kiiicD 




74C192 


2.25 


4013 


.45 


4078 .30 4724 


1.50 


74LS74 


45 


74LS161 


.95 


74LS275 


3.35 


74LS689 


2.40 


CONVER i end 


74C193 


2.25 


4014 


.95 


4081 .30 80C07 


.95 


74LS75 


.50 


74LS162 


.95 


74LS279 


.55 


81LS95 


1.69 






74C195 


2.25 


4015 


.95 


4082 .30 80C95 


.85 


74LS76 


.40 


74LS163 


95 


74LS280 


1.98 


81 LS96 


1.69 


MC1408 L8 


4.95 


74C200 


5.75 


4016 


.45 


4085 


35 80C96 


.95 


74LS78 


.50 


74LS164 


.95 


74LS283 


100 


81LS97 


1.69 


DAC-0800 


4.95 


74C221 


2.25 


4017 


1.15 


4086 .95 80C97 


.95 


74LS83 


.75 


74LS165 


.95 


74LS290 


1.25 


81LS98 


1.69 


ADC-0804 


4.95 


.74C373 


275 


4018 


95 


4093 .95 80C98 


1.20 



HOURS: Mon. - Fri., 9 to 5; Sat, 11 to 3 





visa* \ 





JDR MICRODEVICES, INC. 

1224 So. Bascom Ave. 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408)995-5430 • Telex 171-110 



VISIT OUR RETAIL STORE! 



TERMS: For shipping include $2.00 for UPS ground, $3.00 
for UPS Blue Label air. $10.00 minimum order. Bay Area 
residents add 6 1 /2% sales tax. California residents add 6% 
sales tax. We reserve the right to limit quantities and sub- 
stitute manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 



Circle 165 on inquiry card. 



271 6 EPROMS 450NS (5V) 



8/4.95 ea 



ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



8000 



8200 



8035 

8039 

8080A 

8085 

8085A-2 

8086 

8088 

8155 

8156 

8185 

8185-2 

8741 

8748 

8755 



16.95 
19.95 
3.95 
12.95 
16.95 
99.95 
39.95 
11.95 
11.95 
29.95 
39.95 
39.95 
29.95 
44.95 J 



6800 



6800 

6802 

6808 

6809 

6809 E 

6810 

6820 

6821 

6828 

6834 

6840 

6843 

6844 

6845 

6847 

6850 

6852 

6860 

6862 

6875 

6880 

68BO0 

68B21 

t 68B50 



5.70 

10.95 

9.95 

24.95 

29.95 

4.60 

4.95 

4.95 

9.95 

16.95 

14.95 

42.95 

44.95 

16.95 

15.95 

4.75 

5.75 

10.95 

11.95 

6.95 

2.95 

10.95 
12.95 
12.95, 



LEDS 



8202 
8205 
8212 
8214 
8216 
8224 
8226 
8228 
8237 
8238 
8239 
8243 
8250 
8251 
8253 
8253-5 
8255 
8255-5 
8257 
8259 
8272 
8275 
8279 
8279-5 
8282 
8283 
8284 
8286 
8287 
8288 
L 8289 



Jumbo Red 
Jumbo Green 
Jumbo Yellow 
5082-7760 .43'CC 
MAN74 .3'CC 
LMAN72 .3'CA 



10/1.00 

6/1 .00 

6/1.00 

.79 



45.00 
3.50 
1.85 
3.85 
1.80 
2.50 
1.80 
4.90 

19.95 
4.95 
4.85 
4.45 

14.95 
4.75 
9.25 
9.85 
4.75 
5.25 
8.75 
6.90 

39,95 

29.95 
9.50 

10.50 
6.65 
6.65 
5.70 
6.65 
6.50 

25.00 

49.95J 



TV 
CIRCUITS 




EPROM ERASERS 

PE-14 78.50 

PE-14T (with timer) 108.50 

PE-24T(with timer) 154,50 

ALL ARE HIGH QUALITY UNITS ENCLOSED IN 
A BLACK ANOD1ZED ALUMINUM ENCLOSURE. 



OUR AD MAY BE IMITATED BUT 
OUR SERVICE CAN NEVER BE 
DUPLICATED. 



VOLTAGE REG's 



7805T 
7808T 
781 2T 
7815T 
7824T 

7805K 
7812K 
7815K 
78L05 
78L12 
78L15 

LM309K 
LM317T 



.79 
.99 
79 
.99 
99 

1.39 
1.39 
1.39 
.69 
.69 
.69 

1.49 
1.95 



7905T 
7912T 
7915T 
7924T 



7905K 
7912K 
79L05 
79L12 
79L15 

LM317K 
LM323K 
LM337K 



.89 
1.19 
1.19 



1.49 
1.49 
.79 
.79 
.79 

3.95 
4.95 
3.95 



J" = TO-220 



;TO-3 L = TO-92 



74S00 SERIES 



74S00 


.44 


74S74 


.69 


74S163 


3.75 


74S257 


1.39 


74S02 


48 


74S85 


2.39 


74S168 


4.65 


74S258 


1.49 


74S03 


.48 


74S86 


1.44 


74S169 


5.44 


74S260 


1.83 


74S04 


.79 


74S112 


1.59 


74S174 


1.09 


74S274 


19.95 


74S05 


.79 


74S113 


1 98 


74S175 


1.09 


74S275 


19.95 


74S08 


48 


74S114 


1.50 


74S181 


4.47 


74S280 


2.90 


74S09 


.98 


74S124 


2.77 


74S182 


2.95 


74S287 


4.75 


74S10 


.69 


74S132 


1.24 


74S188 


3.95 


74S288 


4.45 


74S11 


.88 


74S133 


.98 


74S189 


14.95 


74S289 


6.98 


74S15 


70 


74S134 


69 


74S194 


2.95 


74S301 


6.95 


74S20 


.68 


74S135 


1.48 


74S195 


1.89 


74S373 


3.45 


74S22 


.98 


74S138 


1.08 


74S196 


4.90 


74S374 


3.45 


74S30 


.48 


74S139 


1.25 


74S197 


4.25 


74S381 


7.95 


74S32 


98 


74S140 


1.45 


74S201 


14.95 


74S387 


5.75 


74S37 


1.87 


74S151 


1.19 


74S225 


8.95 


74S412 


2.98 


74S38 


1.68 


74S153 


1.19 


74S240 


398 


74S471 


9.95 


74S40 


.44 


74S157 


1.19 


74S241 


3.75 


74S472 


16.85 


74S51 


.78 


74S158 


1.45 


74S244 


3.98 


74S474 


17.85 


74S64 


.79 


74S161 


2.85 


74S251 


1.90 


74S482 


15.60 


74S65 


1.25 


74S162 


3.70 


74S253 


7.45 


74S570 
74S571 


7.80 
7.80 



LINEAR 



LM301V 
LM308V 
LM309K 
LM311 
LM317T 
LM317K 
LM318 
LM323K 
LM324 
LM337K 
LM339 
LM377 
LM380 
LM386V 
LM555V 
LM556 
LM565 
LM566V 
LM567V 
LM723 
LMf33 
LM741V 
LM747 
LM748V 
LM1310 
MC1330V 
MC1350V 
MC1358 
LM1414 
LM1458V 
LM1488 
LM1489 
LM1800 
LM1889 
LM3900 
LM3909V 
LM3914 
LM3915 
LM3916 
75451V 
75452V 
L75453V 



.34 ! 

.98 
1.49 

.64 
1.95 
3.95 
1.49 
4.95 

.59 
3.95 

.99 
2.29 
1.29 
1.50 

.39 

.69 

.99 
1.49 
1.29 

.49 

.98 

.29 

.79 

.59 
2.90 
1.89 
1.29 
1.79 
1.59 

.69 

.99 

99 
2.99 
2.49 

59 

.98 
3.95 
3.95 
3.95 

.39 

.39 

.39; 



APPLE FAN $69.00 

• EXTRA PLUG-IN CARDS CAN 
CAUSE YOUR APPLE TO 
OVERHEAT 

) • ULTRA-QUIET APPLE FAN 
DRAWS COOL AIR THROUGH 
YOUR COMPUTER 

• ELIMINATES DOWN TIME 

• SAVES REPAIR CHARGES 

• INCREASES RELIABILITY 

• CLIPS ON — NO HOLES OR 
SCREWS 

• COLOR MATCHES APPLE 

• LONG LIFE, LOW NOISE 
MOTOR 



APPLE IS A TRADEMARK 
OF APPLE COMPUTER INC. 



TRANSISTORS 



IC SOCKETS 



8 pin ST 
14 pin ST 
16pinST 
18 pinST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 
40 pin ST 



.13 
.15 
.17 
.20 
.29 
.30 
.30 
.40 
.49 



.11 
.12 
.13 
.18 
27 
.27 
.27 
.32 
.39 



ST = SOLDERTAIL 



8 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
40 pin WW 



.59 
.69 
.69 
.99 
1.09 
1.39 
1.49 
1.69 
1.99 



.49 

.52 

.58 

.90 

98 

1.28 

1.35 

1.49 

1.80 



WW = WIREWRAP 

CONNECTORS 



PN2222 
2N2222 
2 N 2907 
2N3055 
2N3904 
2 N 3906 
1N4148(1N914) 
.1N4004 



10/1.00 

.25 

.25 

.79 

10/1.00 

10/1.00 



100/ 8.99 
50/10.99 
50/10.99 
10/ 6.99 

100/ 8.99 
100/ 8.99 
10/ 1.00 
25/ 1.00, 



RS232 MALE 
RS232 FEMALE 
RS232 HOOD 
S-100 ST 
S-100 WW 



3.25 
3.75 
1.25 
3.95 
4.95 



DIP SWITCHES 

4 POSITION .65 

5 POSITION .90 

6 POSITION .90 

7 POSITION .95 

8 POSITION .95 



7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 

| 7426 
7427 
7428 
7430 
7432 
7433 
7437 

| 7438 
7440 
7442 
7443 
7444 
7445 
7446 
7447 
7448 

L7450 



7400 SERIES 



.19 
.19 
.19 
.19 
.19 
22 
.22 
22 
.24 
.19 
.19 
25 
.30 
.35 
.55 
.25 
.25 
.19 
.35 
.29 
.29 
.29 
.29 
.29 
.45 
19 
.29 
.45 
.29 
.29 
.19 
.49 
.65 
.69 
69 
.59 
.69 
69 
19 



7451 

7453 

7454 

7460 

7470 

7472 

7473 

7474 

7475 

7476 

7480 

7481 

7482 

7483 

7485 

7486 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

7497 

74100 

74107 

74109 

74110 

74111 

74116 

74120 

74121 

74122 

74123 

74125 

74126 

74128 

74132 



.23 
.23 
23 
.23 
.35 
.29 
.34 
.35 
.49 
.35 
.59 
1.10 
.95 
.50 
.65 
.35 
4.95 
.35 
40 
.50 
.49 
.65 
.55 
70 
2.75 
1.00 
.30 
.45 
.45 
.55 
1.55 
1.20 
.29 
.45 
55 
.45 
.45 
.55 
.45 



74136 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74152 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
74180 
74181 
74182 
74184 
74185 



.50 

.65 

2.95 

2.95 

2.95 

.60 

1.75 

1.20 

1.35 

.65 

.65 

.55 

1.40 

.75 

.65 

.55 

1.65 

.85 

.70 

.85 

.85 

.85 

.85 

1.00 

2.95 

1.65 

5.95 

.75 



.89 

.75 
1.15 
1.75 

.75 
2.25 

.75 
2.00 
2.00 



74186 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74221 
74246 
74247 
74248 
74249 
74251 
74259 
74265 
74273 
74276 
74279 
74283 
74284 
74285 
74290 
74293 
74298 
74351 
74365 
74366 
74367 
74368 
74376 
74390 
74393 
74425 
74426 
74490 



18.50 

1.15 

1.15 

.79 

.79 

.85 

.85 

.79 

.75 

1.35 

1.35 

1.35 

1.35 

1.25 

1.85 

1.95 

.75 

2.25 

1.35 

1.95 

1.25 

75 

2.00 

3.75 

3.75 

.95 

.75 

.85 

2.25 

.65 

.65 

.65 

.65 

2.20 

1.75 

1.35 

3.15 

.85 

2.55 



HOURS: Mon. - Fri., 9 to 5; Sat. 11 to 3 



VISIT OUR RETAIL STORE! 




JDR MICRODEVICES, INC. 

1224 S. Bascom Ave. 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408)995-5430 • Telex 171-110 



TERMS: For shipping include $2.00 for UPS Ground, $3.00 
for UPS Blue Label Air. $10.00 minimum order. Bay Area 
residents add 6 1 /2% sales tax. California residents add 6% 
sales tax. We reserve the right to limit quantities and sub- 
stitute manufacturer. Prices subject to change without 
notice. Send SASE for complete list. 



Circle 165 on inquiry card. 



*| Infinity: 



First in a series of t-shirts by Scott Kim 



Inversions 

An "inversion" is a word that 
has been written so that it reads 
symmetrically. 

For instance, words that are 
the same upside down and right 
side up are inversions. A few words 
exist in the English language that 
do this naturally such as "SWIMS" 
and "NOON'.' But alas, the great 
majority of words, when turned 
upside down, don't do anything 
interesting at all. 

Fortunately for lovers of inver- 
sions, letters are quite flexible. 
Look around you and you will see 
the letter "a" written in hundreds 



of different ways. And all of them 
we have learned to read as the 
same letter 

By bending and stretching 
the shapes of letters, we can turn 
ordinary asymmetrical words into 
symmetrical inversions. Not all 
words will work, but when they do, 
the results are inevitably fascinating. 

Scott Kim's new book 
Inversions: a Catalog of Callig- 
raphic Cartwheels, published by 
Byte Books, is a collection of more 
than 60 inversions, exploring a wide 
range of ideas and lettering styles. 



In the accompanying text, Scott 
explains how inversions are created, 
so that you may try your hand 
atthem. 

"Scott Kim s inversions . . . 
is one of the most astonishing and 
delightful books ever printed . . . 
Over the years Kim has developed 
the magical ability to take just 
about any word or short phrase 
and letter it in such a way that it 
exhibits some kind of striking 
geometrical symmetry." 
— Martin Gardner, 
Scientific American 



Infinity 




address 



city 



state 



zip 



xs s m I xl 

xs s m I xl 

Infinity: 100% cotton, silkscreened. 
Check or money order only. 
Sorry- no C.O.D. Dealer inquiries 
invited. 



Black on white® $8.00 _ 
White on black® $8.75 _ 

Postage [add $1 per shirt) _ 
Calif, residents: add 
6y 2 % sales tax 
Total Enclosed $_ 



Inversions Dept. B1 , RO. Box 50697, Palo Alto, CA 94303-0662 



Infinity 

In this design, Scott Kim mixes 
idea and image, art and tech- 
nology in a swirling evocation 
of infinity. This intricate design 
was created with the aid of a com- 
puter program, which took a basic 
hand-drawn design, 



?'.- 









If i 



c 



repeated it symmetrically, 

in fun 



then bent it into a continuously 
expanding spiral. 
As you look at the design, you'll 
discover that it can be read in two 
different ways. Notice that the letters 
"fi" when turned upside down 
become the "y" at the end of 
"infinity." And so the spiral can be 
read as either "infinity" going in or 
"infinity" coming out! Which do 
you see? 

Infinity is the first in a series of 
wearable wordplays from the book 
Inversions: a Catalog of Callig- 
raphic Cartwheels by Scott Kim. 
The book is available through your 
local bookstore, or by calling Byte 
Books toll-free at 800-258-5420. 

Give the Infinity shirt as a gift, 
wear it while doing double back 
somersaults, take one on your 
next space flight. The possibilities 
are infinite. 

Circle 413 on inquiry card. 



WE HAVE IT ! 




TOMORROW'S 
COMPUTERS NOW! 

Qfrom 
Cromemco 

System Two — 64K-Z2 with dual- <t% q er /% r% 

sided mini floppies (780K), List $4,695 ..JpOD47 

Call for Super Prices on Hard Disk and Multi- 
User systems. 

CROMIX, or MP/M or OASIS Systems now 
available from Mini Micro Mart running 
CROMIX (or MP/M or OASIS) on a CDC 
PHOENIX (Ninety-six MB-Sixteen Removeable- 
Eighty Fixed) hard disk. 

System Three — features 4MHz cpu, 

with 64Kof RAM, List $7,995 $6,795 

Dual-sided PerSci 8" floppy disk drives, RS232C Interface 

PRINTERS 

Line Printer 3703, List $3,195 $2,715 

180 characters/ sec, 132 cols., 18" platen 
Line Printer 3779, List $1695 $1,269 

60 characters/ sec, up to 132 ch./Une; 12" platen 

Line Printer 3715, List $1,295 $ 1,099 

150 characters/ sec, 80 ch./line or 132 ch./Une; 8" line length 

Letter Quality Printer 3355 A, List $3,495 $2,969 

55 characters/ sec, 15" platen, tractor-feed 

TERMINALS 

CRT Terminal 3102, List $2,295 $1,949 

80 char. /line; 24 line display 



COMPUTER SYSTEMS 

CS-0 Computer System w/ SCC & MCB-216, 

List $1295 $1,099 

CS-0/D Computer System 780 SCC CPU, 64 KZ, 16 FDC, 

List $2,995 $2,595 

DDF Dual Double-Sided 5" Drives for CS-0, 

List $1,295 $1,099 

Z-2H Hard Disk Computer System, List $9,995 $8,495 

A combination of the 64K System 2 with dual double-sided mini 
floppies and an 11-rwegabyte hard disk. A complete system! 

HDD-11 llMegabyte Hard Disk System, 

Single drive system List $6,995 $5,945 

HDD-22 22Megabyte Hard Disk System, 

Dual drive system List $11,995 $10,195 



CROMEMCO BOARDS 

SCC Single Card Computer, 

List $495 $382 

ZPU Z-80 CPU 2/4MHz, List $395 . . . $335 
48KTP 2 Port 48K Memory, 

List $1495 $1269 

16KZ Dynamic RAM Memory, 

List $495 .'.., $419 

64KZ Dynamic RAM Memory, 

List $1195 $995 

16FDC Disk Controller, DD, 

List $595 $499 

8K Bytesaver II Prom Programmer, 

List $295 $249 

32K Bytesaver Prom Card for 2716s, 

List $345 $295 

TU-ART I/O Interface, List $345 .... $249 

D + 7A Digital/Analog Interface, 

List $295 $210 



8PIO 8 Port Parallel Interface, 

List $295 $249 

4PIO 4 Port Parallel Interface, 

List $395 $335 

QDRT 4 Channel Syn/Asyn Interface, 

List $595 $499 

IOP Intelligent I/O Processor, 

List $695 $589 

PRI Printer Interface Card, List $245 . $209 
16KPR 16K Prom Memory Card, 

List $245 $209 

CGI TV Dazzler, List $395 $335 

SDI Hi-Res Color Graphics, List $795 $675 

EXC-2 Extender Board, List $65 $38 

WWB-2 Wire Wrap Board, List $65 ... $38 

CROMEMCO SOFTWARE 

(Specify 8" or 57<") 

CROMIX Multi-User, List $595 $249 



FDA Macro Assembler, List $295 .... $249 
FDB 16K Extended Basic, List $195 . . $165 
FDC COBOL Compiler, List $595 .... $299 
FDF Fortran IV Compiler, List $295 .. $179 
FDR RATFOR includes Fortran IV, 

List $395 $335 

STB 32K Structured BASIC, 

List $295 $249 

SGS Super Dazzler Graphics, 

List $595 $299 

DBM Data Base Management w/Report, 

List $395 $249 

WPS Word Processing System, 

List $295 $249 

TSS Trace System Simulator, 

List $195 $95 

WRMR Writemaster Word Processing, 

List $595 $499 

SLMR Slidemaster, List $595 $499 



Mini Micro Mart. Inc. 

M 943 W.Genesee St. Syracuse, l\I.Y. 13204 (315) 422-4467 

W%\ TWX 710-541-0431 



VfSA' 



Circle 233 on inquiry card. 



PRIORITY ONE ELECTRONICS 



100 CPU 




CPU-Z ■ GODBOUT 

2/4 MHZ Z80 CPU 24 Bit Addressing 

BBGBT 160A A&T $199.00 

BBGBT 160C CSC 3-6 MHZ $375.00 

DUAL PROCESSOR 8085-8088 - GODBOUT 

6 or 8 MZ Provides true 1 6 Bit Power with a standard 8 

bit S-100 bus. 

BBGBT 1612A A&T 6 MHZ $399.00 

BBGBT I612C CSC 8 MHZ $498.00 

SOLID STATE DISK DRIVE, 3500% FASTER! 
Not Really, But the Next Best Thing For Godbout 
8085/88 Users. Call for Details on M-Drive. See Page 
340 of November BYTE 

BBGBT MD 128K $1,550.00 

BBGBT M0 256K $3,000.00 

2810 Z80 CPU-CA. COMP. SYST. 
2/4 MHZ Z80A CPU with RS232C Serial I/O Port 
complete with Monitor PROM for 2422 Disk Controller 

BBCCS 2810A A&T $280.00 

CB2 Z80 CPU • S.S.M. 

2/4 MHZ will accept 2716, or 2732, or RAM 

RUN/STOP and single step switches 

BBSSMCB2K Kit $260.00 

BBSSMCB2A A&T $310.00 

BBSSMZBOM SSMZ80 Monitor $89.00 

CBIA8080 CPU -S.S.M. 

8080 CPU, 1K RAM, Holds 1 2708, 

1 Bit parallel input port. 

BBSSMCB1K Kit $183.00 

BBSSMCBIA A&T $225.00 

BBSSM8080M SM 8080 Monitor. $59.00 

S-100 I/O BOARDS 

SYSTEM SUPPORT I • GODBOUT 

Serial port (software prog baud), 4 K EPROM OR RAM 

provision, 15 levels of interrupt, real time clock, 

optional math processor 

PART NO. DESCRIPTION LIST PRICE OUR PRICE 

BBGBT162A Assembled & Tested S399.00 $360.00 

BBGBTI62C CSC $495.00 $460.00 

BBGBT8231 Math Chip $195.00 

BBGBT8232 Math Chip $195.00 

BBGBTI62AM1 A&T with 8231 Math Chip $555.00 

BBGBTI62CM1 CSC with 8231 Math Chip $655.00 

BBGBT162AM2 A&T with 8232 math Chip $555.00 

BBGBT162CM2 CSC with 8232 Math Chip $655.00 

MPX CHANNEL BOARD - GODBOUT 

I/O Multiplexer, using 8085A-2 CPU on board 

BBGBT166A A&T S495.00 $450.00 

BBGBT166C CSC $595.00 $550.00 

INTERFACER I - GODBOUT 

Two Serial I/O 

BBGBT133A A&T $249.00 $219.00 

BBGBT133C CSC $324.00 $298.00 

INTERFACER II - GODBOUT 

Three parallel, one serial I/O board 

BBGBT150A A&T $249.00 $219.00 

BBGBT150C CSC $324.00 $289.00 

INTERFACER III • GODBOUT 

Eight channel multi-use serial I/O board 

BBGBT1748A A&T $699.00 $629.00 

BBGBT1748C CSC 200 hr. Burn In $849.00 $629.00 

INTERFACER 3 WITH 5 SERIAL PORTS 

BBGBTI745A A&T $599.00 $559.00 

BBGBT1745C CSC 200 hr. Burn In $699.00 $629.00 

MULTI I/O - MORROW DESIGNS 

Three Serial, Two parallel 

BBM0SMB3200 A&T $359.00 $329.00 

SWITCHBOARD - MORROW DESIGNS 

Two serial I/O, four parallel I/O, 

one status port, one strobe port 

BBM0SS82411 $299.00 $269.00 

1/04 - SSM 

Two serial I/O, two parallel I/O 

BBSSMI04K Kit $210.00 

BBSSMI04A A&T $290.00 $260.00 

I/O 5 • SSM 

2 Serial, 3 Parallel including 1 Centronics 

BBSSMI051 A&T $329.00 $309.00 

I/O 8 - SSM 

8 Port Serial I/O with Timer 

BBSSMI08A A&T $550.00 $495.00 

27 10 4 PORT SERIAL - CCS 
4 Full handshaking RS232 ports and optional 2K ROM 
BBCCS271001 A&T $360.00 $310.00 

2718 2 SERIAL & 2 PARALLEL - CCS 

2 RS232 C ports, 2 8 bit parallel ports, & optional 2 K ROM 

BBCCS271801 A&T $360.00 $325.00 

2720 4 PORT PARALLEL - CCS 

4 8 bit parallel ports and optional 2K ROM 

BBCCS272001 A&T $250.00 $225.00 



100 10 MHZ STATIC RAM 

NEW LOW PRICES' 




32K STATIC RAM - GODBOUT 

RAM 20 10 MHZ. 4K byte block disable, bank select 

or 24 bit addressing available 8, 16, 24 or 32K 

PART NO. DESCRIPTION LIST PRICE OUR PRICE 

BBGBT164AA8 8K A&T $210.00 $190.00 

BBGBT164AC8 8K CSC $280.00 $260.00 

BBGBT164AA16 16 K A&T $285.00 $260.00 

BBGBT164ACI 6 16K CSC $355.00 $325.00 

BBGBTI64AA24 24K A&T $355.00 $325.00 

BBGBT164AC24 24K CSC $425.00 $385.00 

BB6BT164AA32 32K A&T $425.00 $385.00 

BBGBTI64AC32 32K CSC $495.00 $450.00 

64K STATIC RAM - GODBOUT 

RAM 17,10 MHZ, 2 Watt, DMA Compatable 

24 Bit Addressing 

BBGBT175A48 48K A&T $650.00 $619.00 

BBGBTI75C48 48K CSC 200hr. $750.00 $710.00 

BBGBT175A64 64K A&T $795.00 $755.00 

BBGBT175C64 64K CSC 200hr. $895.00 $850.00 

NEW! 32K x 16 BIT STATIC RAM - GODBOUT 

RAM 16 10 MHZ, 32K x 16 or 64K x 8 

IEEE/696 16 BIT 2 Watt, 24 Bit Addressing 

BBGBTI80A 64K A&T $895.00 $850.00 

BBGBT180C 64K CSC $995.00 $945.00 

NEW! 128K STATIC RAM - GODBOUT 

RAM 21 10MHZ 128K X 8 OR 64K x 1 6 

IEEE/696 8 or 16 Bit 1.2 Amps 2 4 Bit Addressing 

BBGBT167A 128KA&T $1695.00 $1610.00 

BBGBTI67C 128K CSC 51895.00 $1795.00 



S-100 ROM 




S-100 DYNAMIC RAM 



PBI PROM PROGRAMMER • SSM 

Programs 2708 or 2716's, operates as a 

4K/8K EPROM BOARD AS WELL. 

BBSSMPB1K Kit $179.00 

BBSSMPB1A A&T $265.00 $220.00 

ECONOROM 2708 - GODBOUT 

16K x 8 EPROM Board using 2708, Power on 

jump to any 256 byte 

BBGBTI25A A&T S 135.00 $120.00 

BBGBT125C CSC S195.00 $175.00 

MB8A - SSM 
1K/16K 2708 EPROM board, disable in 1 K increments 
BBSSMMB8AK Kit $114.00 

BBSSMMB8AA A&T $179.00 $159.00 

S-100 VIDEO BOARDS 

SPECTRUM - GODBOUT 

Color Graphics board with Parallel I/O 

BBGBT144A A&T $399.00 $349.00 

BBGBTI44C CSC $449.00 $399.00 

BBGBT20 Sublogic Universal $35.00 

Graphics Interpreter Software 

VB - 3 S.S.M. 

80 x 25 or 50 character video display Memory 

Mapped, Parallel Keyboard port 

BBSSMVB3K24 80 x 24 Kit $425.00 

BBSSMVB3A24 80 x 24 A&T $499.00 $440.00 

BBSSMVB3UP 80 x 50 Line Upgrade $ 39.00 

VB2-S.S.M. 
I/O Mapped Video Board, with Parallel Keyboard port 

64 x 16 

BBSSMVB2K Kit $199.00 

BBSSMVB2A A&T $269.00 $229.00 

VBBB - S.S.M 

Memory Mapped Video Board 64 x 16 character 

display or 64 x 16 graphics display 

BBSSMVB1 K Kit $179.00 

BBSSMVB1A A&T $242.00 $220.00 

S-100 MOTHERBOARDS - GODBOUT 

Active termination, 6-12-20 slot 

$140.00 $126.00 

$190.00 $175.00 

$175.00 $155.00 

$240.00 $220.00 

$265.00 $235.00 

$340.00 $310.00 




THE EXPANDABLE 1 
PRIORITY 1 ELECTRONICS 

THE EXPANDABLE 1" 64K Dynamic Ram board 
provides your S-100 system with 64K of reliable, high- 
speed dynamic RAM. Compatable with most of the 
major S-100 systems on the market, including those 
with front panels, it supports DMA operations and 
requires no Wait states with current microprocessors. 

• User expandable from 16 to 64 K • Supports DMA 

• Designed to IEEEproposedS-100bus standards • 2 or 
4 MHz operation • Operates with either an 8080 or Z-80 
based S-100 system, providing processor-transparent re- 
freshes with both • Supports IMSAI-type front panels 

• Jumper-selectable Phantom input • Uses Popular 
4116 RAMS • All ICs in sockets • Any 16K block can be 
made bank-independent • Fully buffered address and 
data lines • Fail-safe refresh circuitry for extended Wait 
states • Board configuration with reliable, easy-to-con- 
figure Berg jumpers 

BBPRIEXP116 16K Assembled & Tested $299.00 

BBPRIEXP132 32K Assembled & Tested $339.00 

BBPRIEXP148 48K Assembled & Tested $379.00 

BBPRIEXP164 64K Assembled & Tested $409.00 

S-100 DISK CONTROLLERS 



BBGBT153A A&T 6 slot, 2 lbs 

BBGBT153C CSC 6 slot, 2 lbs. 

BBGBT154A A&T 12 slot, 3 lbs. 

BBGBT154C CSC 12 slot, 3 lbs. 

BBGBT155A A&T 20 slot, 4 lbs. 

BBGTBI55C CSC 20 slot, 4 lbs. 




DISK I - GODBOUT 

FAST DMA, Soft Sector, Controls 8" or 5 'A", 
single or double density OUR BEST! 

LIST PRICE OUR PRICE 
BBGBT171A A&T $495.00 $450.00 

BBGBT171C CSC 5595.00 $555.00 

BBGBTCPM80* CP/M 2.2 for Z80/8085 with $175.00 

manuals & BIOS 8" S/D disk 
BBGBT0AS8S Oasis 8 bit single user 8" S/D $500.00 

disk 

BBGBT0ASBM Oasis 8 bit multiuser, 8" S/D $850.00 

disk 

2422A - CA. COMP. SYST. 

I/O Mapped, controls 8", single or 

double density A&T with CPM 2.2 8" S.D. 

BBCCS2422A $4 75.00 $375.00 

DISK JOCKEY 2D - MORROW 

Memory Mapped, controls 8", single or 

double density, serial I/O 

BBM0S0J2208 A&T with CP/M 2.2 $399.00 $375.00 

S-100 DISK SUBSYSTEMS 

DISCUS SINGLE SIDED MORROW 

8" DBL Density drives with cabinet, power supply 

controller, with CP/M 2.2 and Microsoft Basic 

BBM0SFI218 Single DriveSystem $1095.00 $950.00 

BBM0SFI228 Dual DriveSystem $1875.00 $1598.00 

DISCUS DOUBLE SIDED • MORROW 

8" DBL Density/sided drives with cabinet Power 

supply controller, with CP/M 2.2 and Microsoft Basic 

BBM0SF2218 Single Drive System $1395.00 $1250.00 

BBM0SF2228 Dual Drive System $2495.00 $2050.00 




S-lOO HARD DISK - MORROW 

5.25" 5MB, 8" 10 & 20MB, 14" 26MB formatted 

hard disk complete with cabinet, P.S., Controller, 

CP/M 2.2 and Microsoft MBASIC 80 

LIST PRICE SALE PRICE 

BBM0S0MAM5 5 MB $2495.00 $2250.00 

BBM0SMI0S 10 MB $3695.00 $2950.00 

BBM0SM20S 20 MB $4795.00 $3825.00 

BBM0SM26S 26 MB $4495.00 $3495.00 



Circle 289 on inquiry card. 



PRIORITY ONE ELECTRONICS 



S-100 SYSTEMS 




"LITTLE 8" Z80 SYSTEM STARTER SET 
GODBOUT 

CPU VA 4MHz Z80 A-based 8-bit workhorse CPU board that 
includes all the standard featuresplus many of the conven- 
ience options. Meets all IEEE 696/S-100 specifications, in- 
cluding timing. 

DISK 1 DMA High Performance Disk Controller: disk controlers don't 
have to be your system's bottleneck! The DISK 1 is lightning 
fast thanks to properly implemented DMA (with arbitration) 
and transfer that is independent of CPU speed. 
RAM 20 32K High Speed Static RAM. This board has it all! Operates 
at speeds up to 10MHz, ultra-low power consumption, IEEE 
696/S-100 extended addressing protocol, bank select and 
flawless DMA. 

CP/M 2.2: The de facto standard of 8-bii operating systems 
ready to load and go! 

ANOTHER PRIORITY 1 EXCLUSIVE! 

We went to GODBOUT and made a special buy on the 
nucleous of the best S-100 Z80A systems ever. 
LOOK AT WHAT YOU GET: 

1 BBGBT160A 2/4 MHz 280 CPU $295.00 

1 BBGBT164A32 32K 10MHz Static Ram $425.00 

1 BBGBT171A DMA Disk Controllers $495.00 

I BBGBTCPM80 CP/M 2.2 $175.00 

IT ALL ADDS UP TO ....$1390.00 

TOTAL PACKAGE PRICE ONLY $ 1 095.00 
ORDER NO. BBPDBGBTSG 

SUPERSIXTEEN - GODBOUT 

LOOK WHAT $3495.00 WILL BUY! 

WHY WAIT ANY LONGER? 

HERE IS WHAT EACH PACKAGE INCLUDES: 

BBGBTI612A 6 MHz 8085/8088 Dual Processor Board 

BBGBT171A High Speed DMA Disk Controller 

BBGBT162A System Support 1 Multi-Function Board 

BBGBT133A Interfacer 1 Dual Serial I/O 

BB128K 10MHz Low Power Static Ram 

BBGBTCP/M 86 16 BitOperatingSystem Ready to Load & Go 

Cables and Documentation Three interfacer cables one disk I/O 

cable, complete documentator for all hardware, and manuals 

lor both CP/M operating systems. 

Compu Pro's famous 1 Year limited warranty. 

Now to the best part of all. If purchased separately, these 

quality components would list for S4.344.00. BUT SuperSixteen's 

low package price is an amazing $3,495.00. You save $B49.00!fFor 

boards qualified under the Certified System Component 

high-reliability program - with extended 2 year warranty, 

200 hour burn-in and 6 MHz processors - add S600.00 to 

the package price. Sh. Wt. 15 lbs. 

BBPOBGBTSJ SuperSixteen A&T $3495.00 

BBP0BGBTSK SuperSixteen CSC $4095.00 

S-lOO SOFTWARE 

PRIORITY 1 is pleased to offer the finest in industry standard 
software. All software is supplied on 8" Single Density IBM 
3740 CP/M compatable disketts. All software is sold "AS IS" 
and is non-returnable. If you have questions about the soft- 
ware for your application, order the manual first. 

BBCCS803 CP/M Version 2.2 Microcomputer $150.00 

Control Program 

BBCCS2301 MAC-CP/M Macro Assembler $90.00 

BBCCS2401 SID-CP/M Symbolic Instruction $75.00 

Debugger 

BBCCS2501 TEX-CP/M Text Formatter $75.00 

BBCCS2601 DESPOOL-CP/M Background $50.00 

Print Utility 
BBM0SBAS80 Microsoft Basic 80 $200.00 

BBMOSPAS/C Whitesmith's Pascal and C $900.00 
BBM0SCC0MP Whitesmith C Compiler $700.00 

BBM0SMFT Microsoft Fortran $400.00 

CP/M, MAC, SID, TEX. and DESPOOL are registered 

trademarks of Digital Research 
PART NO. DESCRIPTION LIST PRICE OUR PRICE 

BBCCS40I C-BASIC-2 Interp $150.00 $139.00 

BBCCS401M Manual $ 32.00 

BBCCS110I FMS-80 by Systems Plus $995.00 $895.00 

BBCCSII01M Manual $ 70.00 

GRAHAM-DORIAN ACCOUNTING 

BBCCS1301 General Ledger $820.00 $750.00 

BBCCS1301M Manual $ 50.00 

BBCCS1501 Accounts Receivable $820.00 $750.00 

BBCCS1501M Manual $ 50.00 

BBCCS1401 Accounts Payable $820.00 $750.00 

BBCCS1401M Manual $ 50.00 

BBCCSI701 Inventory II $820.00 $750.00 

BBCCS1701M Manual $ 50.00 

BBCCS1601 Payroll II $555.00 $495.00 

BBCCS1601M Manual $ 50.00 

BBCCS200I Job Costing $820.00 $750.00 

BBCCS200IM Manual S 50.00 

BBCCS2701 Order Entry/Invoice $820.00 $750.00 

BBCCS2701M Manual $ 50.00 

MEDICAL PRACTICE PATIENT BILLING 

BBCCSI801 15 PROGRAMS $820.00 $750.00 

BBCCS1801M Manual $ 50.00 

DENTAL PRACTICE PATIENT BILLING 

BBCCS1901 19 PROGRAMS $820.00 $750.00 

BBCCS190IM Manual $ 50.00 



S-lOO MAINFRAMES 




S-lOO MICROFRAME - TEI 

1 10V 60 HZ CVT Mainframes, the best money can buy' 

12 Slot ±8V 17A±16V@ 2 A 

22 Slot ±8V@ 30 A± 6V @ 4 A 

PRIORITY 1 has delayed the 8% TEI 
Price Increase until March 1st. 
ORDER TODAY! 

OUR PRICE 
PART NO. LIST PRICE 1-9 10-24 

BBTEIMCS112 12 Slot Desk $685.00 $615.00 $570.00 

BBTEIMCS122 22 Slot Desk $825.00 $760.00 $705.00 

BBTEIRM12 12 Slot Rackmount $ 725.00 $720.0D $619.00 
BBTEIRM22 22 Slot Rackmount S875.OO$850.00 $750.00 
Shipping Weight: On 12 Slot Mainframe 45 lbs. 
On 22 Slot Mainframes 55 lbs. 

TEI S-lOO FRAMES 
2 - 5" DISK CUTOUTS 

±8V @ 17±16V @ 1.2 A Internal Cables 

1-9 10-24 

BBTEITF12 12 Slot desk $6 75.00 $625.00 $580.00 

BBTEIR012 12 Slot Rackmount S795.OO$715.00 $665.00 

Shipping Weight: On 12 Slot Desk 40 lbs. 

On 12 Slot Rackmount 45 lbs. 

DUAL 8" DISK DRIVE CHASSIS - TEI 

ForShugart 800/801 Ror850/851Rwithintemalpower 

cables provided 

+24V @ 1.5A+5V @ 1.0A - 5V@ .25 A 

1-9 10-24 

BBTEIDF00 Desk Top $535.00 $485.00 $455.00 

BBTEIRF00 Rack Mount S72O.OO$670.00 $630.00 

BBP0B0FD0S1 DFDO with 1 Shugart 801R $$970.00 

BBP0B0F00S2 DFDO with 2 Shugart 801 Rs $1375.00 

BBPDBRF00S1 RFDO with 1 Shugart 801R $1095.00 

BBP0BRF00S2 RFDO with 2 Shugart 801Rs $1495.00 

BBPRI50PGCE2 Internal Data Cable .50 pin $34.95 

plug connector to 2 Card Edge 
Due to UPS shipping regulations, disk drives will be shipped 
separately from the cabinet. Don't forget to include shipping 
for each drive. (Shipping Weight, 16 lbs each.) 

CALL FOR NEW TEI PRICES MARCH 1st 

S-lOO MAINFRAME - GODBOUT 

1 1 0V 60HZ CVT Mainframe uses famous 20 slot 
GODBOUT Motherboard. 55 lbs. 
BBGBTENC20RM 20 Slot Rack Mount $895.00 $825.00 

BBGBTENC200K 20 slot Desk Top $825.00 $760.00 

GODBOUT Mainframe, Less Motherboard 

& Power Supply-Kit. 23 lbs. 

BBGBTB0X DESK Desk Top Main Frame $289.00 

BBGBTB0X RACK Rack Mount Main Frame $329.00 

S-lOO MAINFRAME - CCS 

12-slot motherboard with removable termination card 
BBCCS220001 Office Cream 35 lbs $5 75.00 $535.00 

BBCCS220002 Blue 35 lbs $5 75.00 $535.00 

SOFTWARE - MICROPRO 

All software is supplied on 8" Single Density IBM 

3740 CP/M Compatable Diskettes 

WORDSTAR 

Screen-Oriented, integrated word processing system 

specifically designed for non-technical personnel 

BBMPRWR0STAI $495.00 $300.00 

MAIL MERGE WORD STAR OPTION 

Powerful file merging tool 

BBMPRMLMRGAIfRequ/res WordStar 2.1 orlater)$250. 00 $100.00 

SPELLSTAR WORD STAR OPTION 
One Step "Proofreader" with compressed 20,000 word 
dictionary and user-created supplemental dictionaries 
BBMPBSPLSTA1 (Requires Word Star 3.0 or later) $250.00 $150.00 

SUPERSORT 
Sophisticated program that will select and re-arrange 

variable length information from data files 
BBMPRSPRSRAI $250.00 $150.00 

CALC STAR 
Sophisticated, easy-to-use. electronic spread 

sheet and financial planner 
BBMPRCLCSTAI $295.00 $200.00 

DATA STAR 
Office-Oriented Data Entry, retrival, and 

updating system 
BBMPR0ATSTA1 5350.00 $200.00 



FLOPPY DISC DRIVES 



PRIORITY 



Tandon TM-800 Thinline is 
exactly half the size 
of conventional 8" ^^il 
floppy disk drives. *** 




Exactly one-half the height of any other model. 
Propietary, high-resolution, read-write heads 

patented by Tandon 
D.C. only operation - no A.C. required 
Industry standard interface. 

Three millisecond tract-to-track access time 9 lbs. 
BBTN0TM8481 Single Sided $495.00 2 or more $470.00 
BBTN0TM8482 Double Sided $825.00 2 or more $600.00 
BBTN0TM8M Manual - not included with drive $10,00 

80IR • SHUGART 
Single sided double density most popular 8" drive 
BBSHU801R $425.00 eaor2 or more (16 lbs) for $395.00 ea. 
BBSHUSABOIRM Manual for 801 R drives $ 10.00 

DT-8 - GtUME 
Data track 8 double sided, double density 8" 
BBqME0T8 $575.00eaor2ormore(16lbs)for $540.00ea 



BBQME0T8M Manual for DT-8 

5W DRIVES - TANDON 

BBTN0TM1001 Single Sided, 250KB (5 lbs) 

BBTN0TM1002 Double Sided, 500KB 

BBTN0TM1003 Single Sided, 500KB 

BBTN0TM1004 Double Sided, 1000KB 

BBTN0TM5M Manual, not included with drive 

DISK CABINETS 



$ 10.00 




$349.00 



$75.00 

$95.00 




V-100 - VISTA 

• Desk or rack mountable • Internal power and data cables 

• Drives pull out for easy service and maintenance 

BBVISV100 Disk Drive Cabinet (43 lbs) $495.00 $449.00 

SINGLE 8" - €LT. 

Single 8" cabinet with power supply 

BBQTC00C8 (22 lbs) $195.00 

DUAL 8" - €LT. 

Dual 8' cabinet with power supply 
BBQTC00C88 (24) 

5" CABINETS - VISTA 

BBV1S 9801 Single 5 " with P.S. 

BBVIS9802 Dual 5" with P.S. 

PRINTERS 
MX80 - EPSON 

NEED WE SAY MORE? 

BBEPNMX80 Tractor Feed 1 7 lbs $645.00 $450.00 

PRINTER INTERFACES - MICROBYTE 

RS232 Serial Conversion for MX80 

BBMBSSEI1 A&T $55.00 

Apple Centronics 8 bit parallel interface 

for Centronics, Epson & OKI DATA printers 

BBMBSAEI1 A&T $55.00 

BBMBSAECI Cable for above $14.95 







MICROLINE — 0KIDATA 
WITH FRICTION AND TRACTOR FEED 

• BI-DIRECTIONAL - 120 CPS • Parallel and Serial I/O 

• 9x9 Matrix (Alphanumeric) • 100 Thru 1200 Baud 

• 6x9 or 12 Matrix for Graphics • Self Test 

• 5,8.3, 10, 1 6 Charactrsp/lnch • Out of Paper Switch 

• 6 or 8 Lines per Inch • Friction or Tractor Feed 

• 80CPL@10 CPI for 82 A •3" to 14" Top of Form 

• 132 CPL @10CPI for 83A (Switch Selectable) 

• 10 Different Character Sets 
PART NO. DESCRIPTION LIST PRICE SALE PRICE 

BB0KIDAT82AT(26lbs)8 80CPL@10CPI$ 799.00 $539.00 
BB0KI0AT83AT (37 lbs)732 CPL@10 CPI $1 195.00 $750.00 
BB0KISER2KBF 9600 baud with 2K Serial $159.00 

Buffer upgrade with X-on Y-off 

BB0KIGRAPH High Resolution Graphics Prom $99.00 

CALL FOR THE NEW MICROLINE 84 



ELECTRONICS, 




9161-1 DEERING AVE • CHATSWORTH, CA 913 1 1 SS£ 
ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464 

Terms U.S. VISA. MC, BAC, Check Money Order. U.S. Funds Only. C A residenlsadd6%SalesTax. MINIMUM PREPAID ORDER SI 5.00 
Include MINIMUM SHIPPING & HANDLING ol $2.50 lor Ihe lirsl 3 lbs. plus 25c lor each additional pound Orders over 50 lbs. sent 
freight collect. Just in case, please include your phone no. Prices subject to change without notice. We will do our best to maintain 
prices through February. 1982. Credit Cardorders will be charged appropriate freight. See November BYTE lor60 pageCatalog 
or send S 1.00 lor your copy today. Sale prices are lor prepaid orders only. 



Cirnlfi ?R9 on innuirv narri. 



PRIORITY ONE ELECTRONICS 



SAVE $1,000.00 ON 

E 2.4 MEGA-BYTE S-100 DUAL 8" 

CaUforniaComputerSystems DISK COMPUTER SYSTEM 

HERE'S WHAT YOU GET: 
2210 MICROCOMPUTER SYSTEM 

• 2 or 4 MHZ operation • Z-80CPU • 65,536 
bytes of dynamic RAM • RS-232-C serial port 

• Accepts 8" and 5 1 A " floppy disk drives • 1 2-slot, 
cream colored mainframe • Internal cabling 
installed • CP/M 2.2 (on diskette) Operating System 

TheModel2210 Computer System is a Z-80 based system containing 65,536 bytes 
of dynamic RAM memory and floppy disk controller mounted in a 12 slot mainframe. 
The system is ideally suited for applications where user defined peripheral devices 
are to be used and a high degree of system flexibility and expandability is desirable. 

The system components are the Models 2810 CPU, 2065 64K Byte Memory 
Module, 2422 Floppy Disk Controller and 2200 Mainframe. Also included in the 
system are internal cables interconnecting the DPU serial channel, disk con troller8" 
disk channel and disk controller 5 W disk channel to themainframe back panel. This 
permits connecting user peripherals directly to the system without the need of 
opening the mainframe. 

Of the 12 slots available in the mainframe, only three are used for the basic system 
components. 9 slots are available for user options or other CCS products such as 
memory (expandable up to 51 2K bytes (serial and parallel I/O boards). 

System software is provided using the CCS version of the CP/M Operating 
System, Version 2.2. The system is totally linked to permit auto-boot start-up with the 
CP/M on diskette. 

The system is completely integrated and tested prior to shipment from CCS to 
assure proper configuration and system integrity. 
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BBCCS221001 



$2350.00 



We add two REMEX 4000 Double Density, Double Sided 3ms 8" drives 

and a QTCDDC88 Dual 8" disk enclosure with power supply 

data cable and documentation 

SALE 6001I1 t\t\ This is a complete system, order part no bbpdbccssa 

PRICE yA/OUiVU just add a terminal include $30.00 for shipping 



IF THAT'S NOT A GOOD ENOUGH DEAL FOR YOU, WE WILL SELL YOU THE BBOKIDAT82AT 
FOR $475.00 OR THE BBOKIDAT83AT FOR $700.00 WHEN YOU BUY THIS SYSTEM 

AT THE SAME TIME! 

DIRECT CONNECT MODEM PRICE BREAKTHROUGH! 



THE SIGNALMAN MK 1 

Meet the direct-connect SIGNALMAN MK 1 ... the smallest, light- 
est, most compact modem available today. Its long liie 9 voll 
self-contained battery and exclusive audible Carrier Detect 
Signal allows you to install the SIGNALMAN anywhere ... out of 
he way. and out ol sighl. Now. there is no need for messy 
cables, and no need to look at an LED to verily carrier. 
Anchor's SIGNALMAN has been designed for transmitting 
both voice and data signals over all common telephone lines. 
And when you're in the dala position, your SIGNALMAN 
automatically changes from ORIGINATE to ANSWER and 
back again as the need arises — ending all that contusion. 
Your SIGNALMAN is lulycompatible with all BELL 1 03 modems 
— putting your computer in instant communications with 
thousands of other computers. 

Anchor Automation has taken the FUSS out of commun- 
ications. For business or fun. SIGNALMAN is the ideal modem. 
PRODUCT FEATURES 

• Direct Connect Modem 

• Built-in RS232C Cable and Connector 

• Self-contained 9V Battery— V\fell plug transformer available. 

• Audible carrier detect signal. 

• Automatic mode selection 

• Talk/Data switch. 

• CONNECTS IN SERIES WITH MODULAR HANDSET JACK ON TELEPHONE 

• Complete with RS232Cand Modular HandsetCables, eliminates need to buy 
cables — save $20.00 -$30.00, assures correct fit. 




• Uses low cost 9Vbattery. Himi nates unsight ly cords and need for "another" 

• AC outlet Optional plug-in transformer available. 

• Audio Transducer eliminates need to view LED to confirmconnection— can 
be placed anywhere (velcro tape provided). 

• Advanced IC Circuitry eliminates confusion of who is originator — ends 
need to manually switch from Originate to Answer and Vice/Versa. 

• Permits you to listen/ talk on phone or switch to data communications mode. 

• Permits you to communicate with most other computer networks. 

• Small size, light weight permits you to install the SIGNALMAN anywhere. 

• Lowest priced modem available. 



BBftHM $129.00 



RS232C SPECIFICATIONS 

Data Format: Serial, binaiy, asynchronous. Operate Mode: 
Manual dial. Automatic ANSW/ ORIG selectioa Data Rate: to 
300 bps. full duplex. Modulation: Frequency shift keyed (FSK). 
Line Interface: Direct Conect. Data Interface: RS232C. Cable 
to Computer Built-in. 

Transmit Frequency: ORIG ANSW 

MARK 1270 Hz 2225 Hz 

SPACE 1070 Hz 2025 Hz 

Transmit Frequency Accuracy: 1 % Transmit Level: - 1 2dbm 
Receive Frequency ORIG ANSW 

MARK 2225 Hz 1270 Hz 

SPACE 2025 Hz 1070 Hz 

Carrier Detect Threshold: -44 dbm. plus or minus 2 dbm 
(ORIG). / -46 dbm, plus or minus 2 dbm (ANSW). Carrier Detect 
Indicator: Audible Tone. Power Requirement: Self-Contained 
— 9V Transistor Battery* / 1 10 VAC Through Adapter*. Mech- 
anical: 8" x 4" x 1" "Not Included 

BBANCMK1 $129.00 
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BUY WITH CONFIDENCE 
From the Nation's Largest 



# 



H I T ACH I Distributor 

Hitachi Denshj.Ltd. *"=»""""" 

Single and dual trace. 15 thru 100 MHz. All high sensilivity 
Hitachi oscilloscopes are built to demanding Hitachi quality 
standards and are backed by a 2-yea r warranty. They're able 
to measure signals as low as 1 mV/division (with X5 vertical 
magnifier). It's a specification you won't tid on any other lb or 
30 MHz scopes. Plus: Z-axis modulation, trace rotation. Iront 
panel X-Y operation for all scopemodels. and X10 sweep 
magnification. And 30 thru 100 MHz oscilloscopes offer internal 
signal delay lines. For ease of operation, functionally related 
controls are grouped into three blocks on the color coded front 
panel. Now here's the clincher: For what you'd expect to pay 
more, you actually pay less. Check our scopes before you 
decide. All scopes complete with probes. 

BBHITV302B List 995.00 

30 MHz 
DUAL TRACE 
OSCILLOSCOPE Our Price: $859.00 



TV sync-separator circuit 

High-sensilivity lmV/div 

(5MHz) 

Sweep-time magnifier 

(10 limes) 

Z-axis input (intensity 

modulation) 

Signal delay line 

Comlele with 2 probes 

CHI, CH2. DUAL. ADD. 

DIFF. Vertical 

Deflection Modes 

X-Y operation 

Trace Rotation 



Hitachi . . . The measure of quality. 
BBHITV152B DUAL TRACE 1MHz (no delay) 
LIST $735.00 OUR PRICE $650.00 




MICROCOMPUTER PRODUCTS 




BBHIT-V352 

35MHz DUAL TRACE 

WITH DELAY 

LIST PRICE: SI 150.00 
OUR PRICE: $998.00 

Economically priced 
dual trace oscilloscope 
Square CRT with 
internal graticule 
(illuminated scale) 
High-accuracy vollage 
axis & lime axis set at 
#3% (certified at 10 
to 35" C) 
High- sensitivity 
lmV/div. Low dritt 
2 Year Warranty 



BBHIT-V202 
20MHz DUAL TRACE 

LIST PRICE: $850.00 
OUR PRICE: $765.00 

Dynamic range 8 div. 

TV sync separator circuit 

Built-in signal delay 

line (V-352) 

X-Y operation 

Sweep-time magnifier 

(10 times) 

Trace rotation system 

Fine adjusting. 

click-positioning 

function 



50 MHz & 100 MHz 

DUAL TRACE WITH 
CALIBRATED TIME DELAY 



BBHIT V550B 

50 MHz with 

3rd TRACE 

TRIGGER VIEW 

LIST $1745.00 

SALE 

$1495.00 



BBHIT VI 050 

100 MHz with 

3rd & 4th TRACE 

TRIGGER VIEW 

LIST $2390.00 

SALE 

$1995.00 



SPECIAL PURCHASE 

GOLD 

16 PIN LOW PROFILE IC. 

C95 SOCKETS 



§ — i i — r 
3 « 

% t 

1 Qsl 



BBTIG- 16LP pkg of 100 $ 16.00 

BBTIG-16LP pkg of 1000 $120.00 

OEMS Stock up at this LOW PRICE! 




BBZIP-16 DIP 
BBZIP-24 DIP 
BBZIP-40 DIP 



1-9 10-24 25-99 

$ 5.50 $5.35 $4.95 

$ 7.50 $7.25 $6.95 

$10.25 $9.85 $9.50 



MEMORY 


8080 SERIES 


PART NO. 


PRICE 


PART NO. 


PRICE 


BB4116AC20 


8/$20.00 


BBINS 8080A 


$5.50 


BB2016P3 


8/$100.00 


BBINS 8085A 


$19.95 


BB2114N3L 


8/$28.00 


BBDP8212N 


$2.95 


BB5257N3L 


8/$50.00 


BBDP8214N 


$5.25 


BB2732 


8/$ 120.00 


BBDP82I6N 


$2.95 


BB2716 


8/$50.00 


BBDP8224N 


$3.25 


BB2708 


8/$20.00 


BBDP8224-4N 


$9.95 


Z80 SERIES 


BBDP8226N 
BBDP8228N 


$3.50 
$5.55 


BBZ80A 


$14.95 


DP8238N 


$5.55 


BBZ80API0 


$14.95 


BBINS8250N 


$15.00 


BBZ80ACTC 


$13.95 


BBINS8251N 


$7.50 


BBZ80ADMA 


$45.00 


BBINS8253N 


$17.95 


BBZ80ASI00 


$59.95 


BBINS8255N 


$6.80 


BBZ80ASI0I 


$59.95 


BBINS8257N 


$16.45 


BBZ80ASI02 


$59.95 


BBINS8259N 


$18.00 


UARTS 


BBINS8275N 


$59.95 


BBAY51013A 


$5.95 


BBINS8279N 


$49.95 


BBTRI602B 


$5.95 


FLOPPY DISC 


BBTRI863 


$6.95 


CONTROLLER 


BBIM6402 


$7.95 


BBFDI771B-01 


$24.95 






BBFDI791B-01 


$44.95 




KEITH LEY 



Handheld DMMs For Every 
Application and Budget 

Easy-to-use Rotary Switches 

Large 0.6" LCD displays 

dc Voltage 

ac Voltage 

dc Current 

ac Current 

Resistance 

Diode Test 

3'/2 or 4V2 Digit Accuracy 

Overload Protection 

Externally Accessable Battery & Fuse 

Rugged 0.1" ABS Plastic Case 

Shock-Mounted PC Board 

BBKTH 130 ±0.5% DCV accuracy. 10M « input 
impedence auto polarity and current 
measurement through 10A 

BBKTH131 Same as BBKTH 130 except 0.25% ac- 
curacy and enhanced band with on 
top ACV ranges 

BBKTH128 See/hear display includes both over/ 
under thresholdindicator arrows, aud- 
ible tone that operates on all ranges & 
functions, and adjustable threshold. 

BBKTH135 4'A digit. 0.05% accuracy 

BBKTH870 Thermo couple(TC)based themomeler 

BBKTH 1304Soft Carrying Case & Sland(handhelds) 

BBKTH1306 Deluxe Canying Case (handhelds) 

LCD & LED Bench DMMs 

BBKTHI69 3>/2 Digit. LCD Display $189.00 

BBKTHI76 47a Digit. LCD Display $269.00 

BBKTH 179-20 A 4> A Digit. LED Dispay. TRMS $439.00 

BBKTH 1793 IEEE-488 lnterface(Model 179-20A) $325.00 
See pp. 42-43 of our Engineering Selection Guide in the 
November BYTE for a complete list of specitications and 
accessories. 



PROTECT YOUR INVESTMENT 
PROTECT YOUR DATA WITH 



$124.00 
$139.00 
$139.00 



$235.00 
$199.00 
$ 10.00 
$ 25.00 



lM-lOAUst $104.95 

LEDU SPEC1AL 



$69.95 with tube 

Perfectly balanced fluorescent 

lighting with precision 

magnifier lens. Tough 

thermoplastic shade. , ,»• 

Easy lens removal. 

New wire clip 

design permits 

easy installation 

and removal ot fluorescent 

tube. Comes with plastic shield 

to protect tube from soiling 

and damage. Colors: Gray. Black. 

and Chocolate Brown. Comes with 

one 22 watt T-9 Circline fluorescent 

tube. 3 diopter lens. 10 lbs. 

BBLDUIM I0GY Gray 

BBLDUIM 10BK Black 

BBLDUIM 10CB Brown 



fi 



J> $69.95 



PRIORITY 




^^ii raH 



G5C 



ISOBAR. 

With Built-in Noise Filters and 
Surge Suppressors 




ISOLATES SENSITIVE AND VALUABLE EQUIPMENT FROM: 

Equipment interaction - Damaging High Voltage Spikes -AC 
line noise and hash. 

PROTECTS AGAINST: Voltage transients caused by light- 
ning, contact switching, turn-off of induclive components, 
noise due to electromagnetic coupling. 
USE THE GSC ISOBAR TO ISOLATE: Microprocessor from 
peripherals - Lab instruments from noisy equipment - Sensi- 
tive pre-amp or tape deck from power amplifier. 
THE GSC ISOBAR ELIMINATES: Equipment interaction - 
Equipment damage from power line spikes and surges - 
Errors - False printouts - Disk Skips - Audio or video hash. 
FEATURES: Inuctive isolated ground - Sockets individually 
filter isolated - Circuit breaker protected at 15A 
VOLTAGE TRANSIENT SPIKE PROTECTION: 2000 A peak for 
up to 6 Sec duration spikes. 1000A. 8/20 Sec protection 
from repeated spikes. 

LOAD HANDLING: 1875 W max. total load; 15A per socket. 
INPUT: 1 25 VAC. 15 amps; standard 3-prong plug. 

Three common outlets built-in circuit breaker, pilot light, 
hang-up bracket and a 6 loot cord. 

LIST PRICE OUR PRICE 
BBGOFD3AR3 SH. WT. 3 lbs. S59.95 $39.95 

IBAR 46 - Four independently isolated outlets. Built-in I5A 
circuit breaker, pilot light, switch, and 6 foot cord. 
BBGOFD3AR46 SH. WT. 4 lbs. S79.95 $49.95 

IBAR 86 - 8 outlets, grouped to form 4 independently isolated 
sets of two. Built in 1 5A circuit breaker, on/oft switch, pilot light. 
BBGOFIBAR86 SH. WT. 5 lbs. S84.95 $5C95 

IBAR 9RM - Eight rear-mounted outlets grouped to form four 
independently isolated sets ol two, plus one non-isolated con- 
venience outlet on front face. 19" rack mount cabinet. Built in 
15A circuit breaker, pilot light, on/ off switch, and 6 foot cord. 
BBGOITBAR9RM SH. WT. 6 lbs. S99.95 $74.95 




POWERMATE 




LINE STABILIZERS 

FULLY AUTOMATIC LINE REGULATION OVER AN 85V 
AC TO 125V AC INPUT RANGE, 15 AMP LOAD CAPACITY 




TRA SERIES SPECIFICATIONS 

• Constant 1 15V AC output. 

• 4% output regulation for all combined effects of line 

and load 

• 4 or 6 ground 3 prong outlets 

• 6 ft. 14 gauge - 3 conductor j*Dwer cord. 

• Fully protected against overload 

• Rugged anodized aluminum case. 

• Designed for direct wall or Door mounting, or 

bench top use. 

TRA650 500 WATTS, 4 RECEPTJCLES 

LIST PRICE OUR PRICE 
BBGOFTRA650 SH. WT. 10 lbs. S79.95 $69.95 

TRA 11 50 1000 WATTS 4 RECEPTICLES 
BBGOFTRAI150 SH WT. 20 lbs S 159 95 $139.95 

TRAI650 1500 WATTS, 6 RECEPTICLES 
BBGOFTRA1650 SH. WT 20 lbs S239 .95 $210.00 



ELECTRONICS 




916 l-B DEERING AVE • CHATSWORTH, CA 9131 1 
ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464 

Terms U.S. VISA MG BAG Check Money Older. U.S. FundsOnty.CAresidentsadd6% Sales Tax. MINIMUM PREPAIDORDERS 15.00. 
Cinclude MINIMUM SHIPPING & HANDLING of S2.50 lorthe first 3 lbs. plus25c loreach additional pound Ordersover50 lbs sent 
freight collect. Just in case, please include your phone no. Prices subject to change without notice. We will do our best tomaintain 
prices through February. 1982. Credit Card oiders will be charged appropriate freight See November BYTE for60 page Catalog 
or send S1.00 for your copy today. Sale prices are tor prepaid orders only. 
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<§g> WIRE WRAPPING TOOLS AND WIRE 







'HOBBY" WIRE WRAPPING 
TOOL BATERY POWERED 

For .025" (0.63mm) sq post "MODIFIED" 

wrap, positive indexing anti-overwrapping 

device. 

BB0KMBW2630 Tool $21.95 

BBOKMBCl Batteries 

and Charger $14.95 
BB0KMBT30 Bit for AWG 30 $ 4.19 
BBBKMBT2628 Bit for 

AWG 26-28 $ 8.49 
Use "C" size NICAD Batteries, not included 

HOBBY WRAP 
TOOLS 



*mmmm\ 




BBBKMWSU30M 



Modified Wrap 



SB.49 



BW928 INDUSTRIAL WRAPPING TOOL 
GREAT FOR 
PRODUCTION! mj > 

• Accepts Industrial Bits & Sleeves 
(Gardner Denver or equivalent) 

• Auto-Indexing 

• Modified Wrap 
Back-Force available (Recommended for #30) 



PART NO. 

BB0KMBW928 
8BBKMBW928BF 
BB0KMBT301 
BBOKMBCl 



DESCRIPTION 

Tool 

Tool (with Backforce) 
#30 Bit and Sleeve 
Batteries & Charger 





PRICE: 
$64.95 
$69.95 
$34.95 
$14.95 ^^ 

TRI-COLOR DISPENSER 

• 3 Rolls of Wire in one dispenser 

• 3 Colors Blue, White, Red 50 ft. of each 
color 

• AWG 30 (0.25mm) KYNAR Insulated Wire 

• Built-in Plungercuts wire todesiredfength 

• Built-in Stripper strips t" of insulation 

• Refillable (for refills, see below) 
BB0KMW030TRI Tn-Color Dispenser $8.49 
BB0KMR30TRI Replacement Rolls $6.49. 




WK-7 IC INSERTION 

BB0KMWK 7 Complete IC Inserter/Extractor Kit 

IN0IVI0UAL COMPONENTS 
BB0KMM0S1416 14-16 Pin MOS CMOS Safe Inserter 
BB0KMM0S2428 24-28 Pin MOS CMOS Sale Inserter 
BB0KMM0S40 36-40 Pin MOS CMOS Sale Inserter 
BB0KMEX1 14-16 Pin Extractor Tool 

BB0KMEX2 24-40 Pin CMOS SAle Extractor Tool 

BB0KMINSJ416 14-16 Pin Dip/IC Inserter 



$34.95 

$ 8.95 
$ 8.95 
$ 9.95 
$ 1.95 
$ 9.95 
$ 3.95 




TERMINALS 

.025" (0.63mm) Square Post 
3 Level Wire-Wrapping 
GoldPlated 25 per Pkge. 

BB0KMWWTI Slotted Terminal $6.29 

BB0KMWWT2 Single Sided Terminal $3.79 
, BB0KMWWT3 IC Socket Terminal $6.29 
^■^..,^3^:"^ BB0KMWWT4 DBL Sided Terminal $2.19 
TERMINAL INSERTING TOOL FOR ABOVE: BB0KMINS1 $2.98 
P.C.B. TERMINAL STRIPS 
The TS strips provide positive screw activated 
clamping acdtion, accomodate wire sizes 14- 
30 AWG (1.8-0.24mm) Pins are solder plated 
copper. .042 inch (1 mm) diameter on 200 inch 
(5mm) centers. 

BB0KMTS4 4-Pole $1.98 

0B0KMTS8 8-Pole $2.98 

BB0KMTS12 12-Pole $3.98 

MODULAR TERMINAL STRIPS 
The space-saving terminals take conductors 
from 26 through 16 AWG conforming to 20 
inch (5.08mm) hole spacing on board up to 
.126 inch (3.20mm) thick. 
BB0KMTS6M0 2-Pole $2.19 

PC BOARD 

The4 x 45 x 1/16 inch board is made of glass 
coated EPOXY Laminated and features solder 
coated 1 02. copper pads. The ho;ird has 
provision for a 22/44 two sided edge connect- 
or with contacts on standard 156 spacing. 
BB0XMKPCB1 Hobby Board $5.49 

VACUUM VISE 

Unique vacuum based light duiy vise for 
precision handling of small components and 
assemblies. Rugged ABS construction IV2" 
(38mm) wide jaws. Vk (32mm) travel for 
maximum versatility. Also features crew lugs 
for permanent installation (mounting screws 
included) 
8B0KMVVI VacuumVise $3.79 





WHY CUT? 
WHY STRIP? 
WHY SLIT? 

WHY NOT 



» AWG 30 Wire 

> .025" Square Posts 

> Daisy Chain or Point to Popint 

» No Stripping or Slitting Required 
...JUST WRAP. . . 
» Built in Cut Off 
» Easy Loading of Wire 
» Available Wire Colors: 
Blue. White. Red & Yellow 



JUST 
WRAP 




Just Wrap tool With 
One 50 Ft Roll of Wire 



COLOR 



Blue 
While 
Yellow 
Red 



PART NO. 



B80KMJWB 
BB0KMJWW 
BBOKMJWY 
BB0KMJWR 



LIST 



$15.95 
$15.95 
$15.95 
$15.95 



JUST WRAP KIT 

CONTAINS 

• JUST WRAP Tool 

• Roll of Blue Wire. 50 ft 

• Roll of White Wire. 50 ft 

• Roll ol Yellow Wire. 50 ft 

• Roll ol Red Wire. 50 ff 

• Unwrapping Tool 



BB0KMJWK6 



JUST WRAP Kit $26.95 



JUST WRAP REPLACEMENT ROLLS 
BBOKMRJWB Blue Wire 50 ff roll 3.49 
BBOKMRJWW White Wire 50 ft roll 3.49 
8B0KMRJWY Yellow Wire 50 ft roll 3.49 
BBOKMRJWR Red Wire 50 ft roll 3.49 

UNWRAP TOOL FOR JUST WRAP 



BB0KMJUWI 



Unwrapping Tool 




WIRE DISPENSER 

• With 50 ft Roll of AWG 30 KYNAR' wire- 
wrapping wire. 

• Built-in Plunger cuts wire to desired length 

• Built-in Stripper strips 1 " of insulation 

• Refillable (For refills, see bc'ow) 



BB0KMW030B 


Blue Wire 


$5.49 


BB0KMW030Y 


Yellow Wire 


5.49 


BB0KMW030W 


White Wire 


5.49 


BB0KMW030R 


RedWire 


5.49 



DISPENSER REPLACEMENT ROLLS 

Wire lor wire-wrapping AWG-30(0 25mm) KYNAR' 
wire 50 ft roll, silver plated, solid conductor, easy 
stripping. 

BBPGS050U 30- AWG Blue 50 It roll $3.49 

BBPGS050Y 30-AWG Yellow 50 ff. roll 3.49 

BBPGS050W 30-AWG While 50 ft roll 3.49 
B8PGS050R 30-AWG Red 50 ft roll 3.49 



13 K 15 16 17 18 19 20 21 22 23 2< 


Wrap-ID 

Pil.Ptn* 


12 II 10 9 8 7 6 5 < 3 2 1 



SOCKET WRAP- ID 

Slipped onto socket before wrapping to identify pins 



PART NO. 


pkg. gn. 


PRICE 


PART NO. PKG. QTY. 


PRICE 


BB0KMI4I0 


10 


$1.69 


BB0KM14I0100 


100 


$8.95 


BB0KM16I0 


10 


1.69 


BB0KM16I0100 


100 


8.95 


BB0KM1810 


10 


1.69 


BB0KM18I050 


50 


8.95 


BB0KM20I0 


5 


1.69 


BB0KM20I050 


50 


8.95 


BB0KM2410 


5 


1.69 


BB0KM24I050 


50 


9.95 


BB0KM28I0 


5 


1.69 


BB0KM2850 


50 


9.95 


BB0KM40I0 


5 


1.69 


BB0KM4025 


25 


8.95 



PRB-1 DIGITAL LOGIC PROBE 

Compatible with all logic families using a 4 to 1 5V power supply. Tfireshholds 
automatically programmed. Visual indication of logic levels to show high, low, bad 
level or open circuit looic oulses. 

• 10 nsec. pulse responses 

• 120K input impedance 

• Automatic resetting memory. 

• Includes lip with protective cap & coiled cord 

PSL-1 LOGIC PULSAR 

Superimposes a pulse train (20pps) or a single 
pulse onto the circuit node under test without un- 
soldering IC's 
•Automatic polarity sensing 

• 2 us pulse width 

• Finger tip push button actuated 

• Includes tip with protective cap & coiled cord 
BB0KMPRBI Digital Logic Probe $39.95 
BBOKMPLSI Logic Pulser $54.95 

PI DES0LDERING PUMP 

Easy one hand operation. Rugged all metal con- 
struction. Replaceable TEFLON Tip. Sell Cleaning 
on each stioke. Suction precisely regulated for 
reliable desoldering without damage to delicate 
circuitry. 

PART NO. DESCRIPTION PRICE 

8B0KMPI Desoldering Pump $11.95 
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ASSEMBLED AND 
TESTED CABLES 




• Fully Assembled 

& Tested §P 

• Robinson-Nugent 

& Winchester IDC Connectors 

• Many Standard Configurations 

• Custom lengths and combinations available 

DIP JUMPERS 

Available with 14, 16, 24 and 40 contacts. Mates wil 

standard tC socket. 

BBPGC 14P36 14 PIN DIP JUMPER 36"SGL $ 4.00 

BBPGC 14P06P 14 PIN DIP JUMPER 06" DBL $ 4.60 

BBPGC 14PI2P 14 PIN DIP JUMPER 12"DBL $ 4.75 

BBPGC 14P18P 14 PIN DIP JUMPER 18"DBL $ 4.95 

BBPGC 14P24P 14 PIN DIP JUMPER 24"DBL $ 5.10 

BBPGC 14P36P 14 PIN DIP JUMPER 36"DBL $ 5.50 



BBPGC 16P36 16 PIN DIP JUMPER 36"SGL 

BBPGC 16P06P 16 PIN DIP JUMPER 06"DBL 

BBPGC I6PI2P 16PIN DIP JUMPER 12"DBL 

BBPGC 16P18P 16 PIN DIP JUMPER 18"DBL 

BBPGC 16P24P 16 PIN DIP JUMPER 24 "DBL 

BBPGC 16P36P 16 PIN DIP JUMPER 36"DBL 

BBPGC 24P36 24 PIN DIP JUMPER 36"SGL 

BBPGC 24P06P 24 PIN DIP JUMPER 06" DBL 

BBPGC 24P12P 24 PIN DIP JUMPER 12-DBL 

BBPGC 24P18P 24 PIN DIP JUMPER 18"DBL 

BBPGC 24P24P 24 PIN DIP JUMPER 24"DBL 

BBPGC 24P36P 24 PIN DIP JUMPER 36"DBL 

BBPGC 40P36 40 PIN DIP JUMPER 36"SGL 

BBPGC 4OP06P 40 P!N DIP JUMPER 06"DBL 

BBPGC 40P12P 40 PIN DIP JUMPER 12"DBL 

BBPGC 40PI8P 40 PIN DIP JUMPER 18"DBL 

BBPGC 40P24P 40 PIN DIP JUMPER 24"DBL 

BBPGC 40P36P 40 PIN DIP JUMPER 36"DBL 

CARD EDGE JUMPERS 

Mate with standard 0.62" PC boards 

BBPGC 20E36 20 PIN CARD EDGE 36"SGL 

BBPGC 20E36E 20 PIN CARD EDGE 36" DBL. 

BBPGC 26E36 26 PIN CARD EDGE 36SGL 

BBPGC 26E36E 26 PIN CARD EDGE 36"DBL 

BBPGC 34E36 34 PIN CARD EDGE 36"SGL 



$ 4.50 

$ 4.90 

$ 5.20 

$ 5.40 

$ 5.65 

$ 6.05 

$ 6.50 

$ 7.50 

$ 7.75 

$ 8.05 

$ 8.35 

$ 8.95 

$10.50 
$11.35 
$11.85 
$12.35 
$12.80 
$13.75 



$ 7.25 
$10.95 
$ 8.50 
$12.40 
$10.50 



BBPGC 34E36E 
BBPGC 40E36 
BBPGC 40E36E 
BBPGC 50E36 
BBPGC 50E36E 

Mates 
BBPGC 20S36 
BBPGC 20S36S 
BBPGC 26S36 
BBPGC 26S36S 
BBPGC 34S36 

BBPGC 34S36S 
BBPGC 40S36 
BBPGC 40S36S 
BBPGC 50S36 
BBPGC 50S36S 

Mates 

BBPGC 250P36 
BBPGC 250P060P 
BBPGC 250PI20P 
BBPGC 250PI80P 



34 PIN CARD EDGE 36"DBL $15.15 

40 PIN CARD EDGE 36'SGL $12.25 

40 PIN CARD EDGE 36"DBL. $17.50 

50 PIN CARD EDGE 36"SGL $15.00 

50 PIN CARD EDGE 36"DBL $21.65 

SOCKET JUMPERS 

with two rows of posts on .1 OO" centers 

20 PIN SOCKET 36"SGL $ 5.50 

20 PIN SOCKET 36" DBL $ 7.50 

26 PIN SOCKET 36"SGL $ 6.95 

26 PIN SOCKET 36"DBL $ 9.40 

34 PIN SOCKET 36"SGL $ 8.85 



34 PIN SOCKET 36" DBL 
40 PIN SOCKET 36"SGL 
40 PIN SOCKET 36" DBL. 
50 PIN SOCKET 36"SGL 
50 PIN SOCKET 36"DBL 

"D" CONNECTORS 

with any standard female DB25 ' 

Subminiature Connector 
25 PIN IDB25P 36"SGL 
25 PIN IDB25P 06"DBL 
25 PIN IDB25P 12"DBL 
25 PIN IDB25P 18"DBL 



$11.90 
$10.35 
$13.40 
$12.75 
$17.05 



$12.00 
$17.95 
SI 8.25 
$18.55 



BBPGC 250P240P 25 PIN IDB25P 24"DBL. $18.85 

BBPGC 250P360P 25 PIN IDB25P 36" DBL. $19.45 

BBPGC 250P600P 25 PIN IDB25P 60" DBL. $20.65 

SPECIAL COMBINATIONS 

Designedtomeet the needs of computer I/O and Floppy Disk 

interfacing. 

BBPGC 26S060S 26 PIN SOCKET/25 PIN IDB25S 06" $13.70 

BBPGC 26SI20S 26 PIN SOCKET/25 PIN IDB25S 12" $14.05 

BBPGC 26S180S 26 PIN SOCKET/25 PIN IDB25S 18" $14.35 

BBPGC 26S240S 26 PIN SOCKET/25 PIN IDB25S 24" $14.65 

BBPGC 26S360S 26 PIN SOCKET/25 PIN IDB25S 36" $15.30 

BBPGC 25S600S 26 PIN SOCKET/25 PIN IDB25S 60" $16.55 

BBPGC 250P060S25 PIN IDB25P/IDB25S 06" $18.80 

BBPGC 250P120S25 PIN IDB25P/IDB25S 12" $19.10 

BBPGC 250P180S25 PIN IDB25P/IDB25S 18" $19.40 

BBPGC 250P240S25 PIN IDB25P/IDB25S 24" $19.75 

BBPGC 250P360S25 PIN IDB25P/IDB25S 36" $20.35 

BBPGC 250P600S25 PIN IDB25P/IDB25S 60" $21 .60 

8BPGC 50E06S 50 PIN CARD EDGE/SOCKET 06" $16.35 

BBPGC 50EI2S 50 PIN CARD EDGE/SOCKET 12" $16.95 

BBPGC 50EI8S 50 PIN CARD EDGE/SOCKET 18" $17.55 

BBPGC 50E24S 50 PIN CARD EDGE/SOCKET 24" $18.15 

BBPGC 50E36S 50 PIN CARD EDGE/SOCKET 36" $19.35 

BBPGC 50E60S 50 PIN CARD EDGE/SOCKET 60" $21.75 

BBPGC 34S48E30E34 PIN SOCKET/CARD EDGE 48730" $22.95 
BBPGC 34S60E30E34 PIN SOCKET/CARD EDGE 60730" $23.95 
BBPGC 50S48E30E5O PIN SOCKET/CARD EDGE 48730" $31.95 

BBPGC 50S60E30E5O PIN SOCKET/CARD EDGE 60730" $32.95 

BBPGC 34S48EX4 34 PIN SOCKET /EDGE CARD X 4 $34.95 

BBPGC 34S60EX4 34 PIN SOCKET/EDGE CARD X 4 $35.95 

BBPGC 50S48EX4 50 PIN SOCKET/EDGE CARD X 4 $51.95 

BBPGC 50S60EX4 50 PIN SOCKET/EDGE CARD X 4 $52.95 



Circle 291 on inquiry card. 



PRIORITY ONE ELECTRONICS 



& Winchester 

EDGECARD CONNECTOR 




.1" Spacing, Crimps onto cable with ordinary vise & mates with standard 
.062" Card Edge. 



PART NO. 

BBRNI0E20 

BBRNIDE26 

BBRNI0E34 

BBRNIDE40 

BBRNIDE50 



NO. OF 
PINS 

10/20 
13/26 
17/34 
20/40 
25/50 



1-9 
4.35 
5.00 
6.00 
6.90 
7.25 



PRICE 

10-24 25-9 



4.00 
4.50 
5.40 
6.20 
6.80 



3.30 
5.75 
4.50 
5.30 
5.90 



100-249 

3.00 

3.25 

4.00 

4.80 

5.30 



.1 " Spacing. Crimps onto cable with ordinary vise & mounts to header sold 



SOCKET CONNECTOR 



■'^?rtf jifHi 



NO. OF 

PART NO. PINS 

BBRNIDS20 10/20 

BBRNIS26 1 3/26 

BBRNIS34 17/34 

BBRNIS40 20/40 

BBRNIS50 25/50 



1-9 
2.75 
3.50 
4.50 
5.40 
6.50 



PRICE 
10-24 
2.50 
3.20 
4.20 
5.00 
6.00 



25-99 
1.85 
2.40 
3.10 
3.65 
4.60 



100-249 

1.70 

2.20 

2.90 

3.30 

4.20 



HEADER CONNECTOR 




.1" Spacing. Mounts on PC Board & Mates with IDS Socket above. 

RIGHT ANGLE SOLDERTAIL GOLD HEADER 



PART NO. 


1-9 


10-24 


25-99 


1 00-249 


BBRNSIDH2DSR 


1.90 


1.60 


1.20 


1.00 


BBRNSI0H26SR 


2.25 


2.00 


1.55 


1.30 


BBRNSI0H34SR 


2.95 


2.60 


2.05 


1.70 


BBRNSIDH40SR 


3.60 


3.00 


2.40 


2.10 


BBRNSI0H50SR 


4.30 


3.60 


3.00 


2.55 



RIGHT ANGLE WIRE WRAP GOLD HEADER 



PART NO. 

BBRNIDH20WR 

BBRNIDH26WR 

BBRNI0H34WR 

BBRNI0H40WR 

BBRNIDH5DWR 



1-9 
4.15 
5.30 
5.95 
7.00 
7.95 



10-24 

3.60 

4.30 

5.00 

6.00 

6.80 



25-99 
2.75 
3.60 
4.15 
4.90 
6.15 



100-249 

2.40 

3.10 

3.70 

4.30 

5.20 



Straight headers are also available at the above prices. 

Drop the R from the end ol the part number to specify Straight. 

B8RNIEJ24 Header Ejector Bars (Package of 4) $1.00 




COLOR CODED LAMINATED CABLE FOR INSULATION 
DISPLACEMENT 28 GUAGE, 7 STRAND 



PRICE PER SPOOL /C 



NO. OF 
CONDUCTORS 

9 

14 
16 
20 
25 
26 
34 
40 
50 

GRAY LAMINATED CABLE FOR INSULATION DISPLACEMENT 
28 Gauge 7 Strand 



PART NO. 

BBIDC09CC 

BBIDCI4CC 

BBIDC16CC 

BBI0C20CC 

BBI0C25CC 

BBIDC26CC 

BBIDC34CC 

BBIDC4DCC 

BBIDC5DCC 



10 Ft. 
3.80 
4.75 
5.50 
7.00 
8.50 
8.50 
11.00 
13.00 
16.00 



100 Ft. 
30.00 
40.00 
45.00 
60.00 
72.00 
72.00 
100.00 
115.00 
145.00 



PART NO. 

BBIDCD9GY* 

8BIDCI4GY* 

BBI0CI6GY* 

BBIDC20GY* 

BBI0C25GY* 

BBIDC26GY* 

BBI0C34GY* 

BBIDC4DGY* 

BBI0C50GY* 



NO. OF 
CONDUCTORS 

9 
14 
16 
20 
25 
26 
34 
40 
50 



PRICE PER SPDDL/C 



10 Ft. 100 Ft. 

2.50 18.05 

3.50 28.00 

4.00 32.00 

4.80 40.00 

6.00 50.00 

6.00 50.00 

B.30 66.00 

10.00 77.00 

12.00 95.00 
•Add 7C" to Par! No, tor 100 Ft. Spool 

PRIORITY 



Connectors, Plugs, and Sockets 



D-SUBMINIATURE CONNECTORS 




Solder Style solders onto cale, IDC. Style crimps onto cable with vise. 

INSULATION DISPLACEMENT TYPE 

P = Plug, Male Type - S = Socket. Female Type - C = Cover Hood 



PART NO. 

BBIDCDE9P 

BBIDCDE9S 

BBI0CDE9C 

BBI0CDA15P 

BBI0C0A15S 

BBIDCDA15C 

BBI0CDB25P 

BBI0CDB25S 

BBIDC0B25C 

BBIDCDC37P 

BBIDCDC37S 

BBIDCDC37C 



PART NO. 



NO. OF 
PINS 

9 

9 

9 
15 
15 
15 
25 
25 
25 
37 
37 
37 



1-9 
4.20 
4.50 
1.25 
4.35 
5.00 
1.40 
6.25 
6.60 
1.60 
8.B0 

11.00 
2.25 



10-24 
4.00 
4.20 
1.10 
4.20 
4.B5 
1.25 
6.00 
6.35 
1.50 
8.00 

10.25 
2.20 



25-99 

3.60 

3.80 

1.00 

3.75 

4.35 

1.10 

5.20 

5.60 

1.35 

7.20 

9.20 

1.80 



100-249 
3.20 
3.40 

.95 
3.40 
3.90 

.95 
4.70 
5.00 
1.20 
6.40 
B.20 
1.60 



SOLDER TYPE 

DESCRIPTION 



PRICE 

1-9 10-24 

BBCN0DE9P 9 Pin Male $2.10 $1.90 

BBCND0E9S 9 Pin Female $2.70 $2.40 

BBCN0DE9C 9 Pin Cover $1.50 $1.25 

BBCNDDA15P 1 5 Pin Male $2.75 $2.45 

BBCNDUA15S 15 Pin Female $3.95 $3.60 

BBCN00A15C 15 Pin Cover $1.50 $1.30 

BBCND0B25P 25 Pin Male $3.00 $2.75 

+BBCNDDB25P 100 pes at $1.95 

BBCN0DB25S 25 Pin Female $4.00 $3.75 

• BBCNDDB25S 100 pes at $2.95 



BBCN00B51226 2 Pc. Black Hood $1.90 $1.65 

BBCN0DB51212 1 Pc. Grey Hood $1.60 $1.45 

BBCN0P25H 2 Pc. Grey Hood $1.50 $1.25 

BBCNDDC37P 37 Pin Male $5.80 $5.10 

BBCND0C37S 37 Pin Female $8.70 $7.70 

BBCN0DC37C 37 Pin Cover $1.80 $1.55 

BBCN00050P 50 Pin Male $8.75 $7.75 

BBCN0D050S 50 Pin Female $11.65 $10.25 

BBCN00050C 50 Pin Cover $2.00 $1.80 

BBCND020418 Hardware Set 2 Pr $1.00 $ .80 

RS232, DB25P. EIA 

BBCNDRS232BF Class 1 Cable 8 Con. 8 Ft$19.95 $17.95 

BBCN05730360 Cent. 700 Series/Epson $9.00 $7.50 

Printer Conn. 

BB10C5730360 IDC Version ot Above $9.95 S9.00 



25-99 
$1.70 
$2.10 
$1.10 
$2.15 
$3.20 
$1.10 
$2.25 

ea • 

$3.00 

ea * 

$1.45 
$1.30 
$1.10 
$4.45 
$6.70 
$1.30 
$6.70 
$B.90 
$1.60 
$ .70 

$15.95 
$6.00 

$B.OO 



DIP PLUGS 

.1 " Spacing. Crimps onto cable with ordinary vise & plugs into standard I C 
Socket. 



PART NO. 

BBRNI0P14 

BBRNIDPI6 

BBRNIDP24 

BBRNIDP40 



NO. OF 
PINS 

14 
16 
24 
40 



1-9 
1.50 
1.70 
2.50 



10-24 
1.40 
1.60 
2.20 
3.65 



25-99 

1.25 

1.45 

2.00 

3.30 



100-249 
1.10 
1.30 
1.80 
3.00 



9161- BDEERING AVE. 



RN ICU Series Solder Tail Sockets 

End side stackable. Low profile Closed Entry. Lead Entry has 
_ RN "EZ" Entry teature to guide IC leads into socket. Standoft to 
i i facilitate board cleaning. Self lock leads hold socket firmly in 
place while soldering. Contact's long movement ami provides 
low insertion force. Normal force of contact combined with 
uncoiling force provide high retention (making socket vibration 
resistant). Gas tight Tin Plated. 

10-49 100-499 1.000+ 
PART NO. PINS H 50 99 500 999 

BBRNSD8LP 08 N/A .15 .10 .08 .07 .06 
BBRNS14LP 14 N/A .18 .15 .14 .12 .11 
BBRNS16LP 16 N/A .20 .18 .16 .13 .12 
BBRNSIBLP 18 .30 .25 .22 .18 .15 .13 
BBRNS2DLP 20 .30 .25 .23 .20 .17 .145 
BBRNS22LP 22 .35 .30 .25 .22 .19 .17 
BBRNS24LP 24 .40 .35 .30 .24 .20 .18 
BBRNS2BLP 28 .45 .40 .35 .28 .24 .21 
BBRNS40LP 40 .50 .45 .42 .40 .35 .31 
•MINIMUM ORDER $1.00 Per Line Item 
Call tor RN High Reliability Solder Sockets 

ELECTRONICS — - 

CHATSWORTH, CA 91311 fulfil 




ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464 

I orm:; U :; VI:;a MC. liAC. Check Money Order. U 5 I unci; Only CA residents add6% Sales Tax. MINIMUM PREPAID ORDER S 1 5 OO 
Include MINIMUM SHIPPING & HANDLING of S2.SO for the first 3 lbs., plus 25c for each additional pound Orders over 50 lbs. sent 
freight colled Just In case, please include your phone no. Prices subject to change without notice. We will do our best to maintain 
prices through I obruriry. I'/H'A 'X jfJKI :T and CONN I :CTOk prices based or. < ;oi .1 ) not exceeding S700 OO Per oz. Credit Card 
orders v/ill be charged appropriate freight 




PARTNO. PINS 



ICN SERIES GOLD 
3 LEVEL WIRE WRAP 
SOCKETS 

• 10" in GOLD Plated Pins 
» Deep Chamfered Closed Entry 

Contacts 
» RN Side Wipe Contact Design 

Phosphor Bronze Contact Material 

Terminal Barbs Allow Self-lock into 

PC Board 

Rugged Socket Body Design 

Deep Chamfered Closed Entry Contacts | 
PRICE 
10-24 25-99 100-249 250-999 



BBRNSD8WWG 
BBRNSI4WWG 
BBRNSI6WWG 
BBRNSIBWWG 
BBRNS2DWWG 
BBRNS22WWG 
BBRNS24WWG 
BBRNS28WWG 
BBRNS40WWG 



.60 
.75 
85 
1 00 
1.20 
1.35 
1.35 
1.70 
2.20 



.55 
.70 
.75 
.90 
1.05 
1.25 
1.25 
1.55 
2.05 



GOLD PLATED CONTACTS 




.49 .45 

.65 .55 

.70 .60 

.B0 .75 

.96 .91 

1.15 1.05 

1.15 1,05 

1.40 1.34 

1 85 1.60 

NEW! 

SELECTIVE PLATED 
PINS THAT WILL SAVE 
YOU MONEY BY 
HAVING GOLD ONLY 
WHERE IT COUNTS! 
Same as above except pins 
are selectively plated. 



.41 
.48 

.52 
.71 
.87 
.99 
.99 
1.25 
1.50 



PART NO. 



PINS 1-9 



PRICE 
10-24 25-99 



100-24 250-99 



BBRNSD8TWW 
BBRNSI4TWW 
BBRNSI6TWW 
BBRNSI8TWW 
BBRNS20TWW 
BBRNS22TWW 
BBRNS24TWW 
BBRNS2BTWW 
BBRNS40TWW 



.55 

.65 
.75 
.90 
1 10 
1 25 
1.25 
1.50 
2.00 



.50 
.55 
.65 
.79 
.95 
1.15 
1.15 
1.45 
I. BO 



.45 
.50 
.52 
.75 
.91 
1.05 
1.05 
1.35 
1.60 



.41 
.47 
.51 
.70 
.87 
.94 
.96 
1.25 
1.40 



.37 
.44 
.46 
.65 
B2 
.89 
.89 
1.15 
1.30 



Call tor RN High Reliability Wire Wrap Sockets 

page 



PRECUT WIRE WRAP WIRE 

Precut Wire Save Time and 

Costs Less Than Wire on Spools 



■in 




Kyn.ii precut wire Alllengttis are overall, including 1" strip on each end Colors 
mid Icnglhscannnl be mixed for quantity pricing Choose tromcoiors Red (R) 
Blue IU» Black (B) and Yellow IY1 

/C /O /M 

PART NO. LENGTH 100/Tuhg 500 /Tube 1000 /Tube 



BBPGP025f 
BBPGP030t* 
BBPGP035f* 
BBPGPD40f 
BBPGP045f 
BBPGP050f 
BBPGP055f* 
BBPGP060T* 
BBPGP070f 
BBPGPD80f 
BBPGP090f 
BBPGPIOOf 



2 5" 

3 
35" 
40 

4 5" 
50 

5 5 
60 
70' 
80 
9 0' 

100 



SUB 
1.43 
1.51 
1 56 
1.63 
1.69 
1.74 
1.B2 
2.19 
2.35 
2.46 
2.63 



S3.94 
4.25 
4.57 
4.BB 
5.21 
5.54 
5.92 
6.23 
7.44 
B12 
B.92 
9.5B 



$6.19 
6.7B 
7.37 
7.94 
B.54 
9.13 
9.72 
10.31 
12.44 
13.79 
15.01 
16.2B 



f Specify package size when ordering: 100 (C). 500 (0). 1000 (M). 
* Specify color when ordering. RED (R). BLUE (U). BLACK (Bj. & 
YELLOW (Y). Example it you wish to order (2) pkg 1000 4". Red 



PGP040MR 



S7 94 



S158 



BUY PRECUT WIRE IN KITS AND SAVE 



$9.95 





CONTAINS 


200 


3 100 


200 


3V 100 


100 


4 100 



250 
500 
500 
500 

250 



CONTAINS 

2V 250 
3' 100 

3 V 100 

4 100 
4'.- 10U 



BBPGPWK3* 

250 
500 
500 
500 



CONTAINS 

2' /" 500 
3 500 

3V 500 
4" 500 



500 
1000 
1000 

:ooo 



CONTAINS 

2V 1000 
3" 1000 
3V 1000 
4" 1000 



S34.95 

4 V 
5" 
54" 
6" 
-559~55 



•Wire kit assortments are available in the 4 colors mentioned above 
along with a rainbow assortment. Use color code (A) for the rainbow 
assortment. Example . If you wish to order (2) wire kit 3 in blue 
2 BBPGPWK3U $34.95 $69.90 



Circle 291 on inquiry card 




74LS0O 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LS86 
74LS90 



74S00 
74S02 
74S03 
74S04 
74S05 
74S08 
74S09 
74S10 
74511 
74515 
74520 
74522 
74530 
74S32 
74538 
74540 
74S51 
74S64 
74565 
74574 
74S86 
74S112 
74S113 
745114 



7400 



74LS 



74L592 
74LS93 
74L595 
74L596 
74LS107 
74L5109 
74L5112 
74L5113 
74L5114 
74L5122 
74LS123 
74LS125 
74LS126 
74LS132 
74L5133 
74LS136 
74LS13B 
74LS139 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74L5157 
74L5158 
74LS160 
74LS161 
74LS162 
74L5163 
74LS164 
74L5165 
74L5168 
74LS169 
74LS170 
74LS173 
74LS174 
74LS175 
74L5181 
74L5190 
74LS191 



1.19 
1.19 
1.95 



2.95 
1.25 
1.25 



74LS192 
74LS193 
74LS194 
74L5195 
74LS197 
74LS221 
74LS240 
74L5241 
74L5242 
74LS243 
74LS244 
74LS245 
74L5247 
74L5248 
74LS249 
74L5251 
74L5253 
74LS257 
74LS258 
74LS260 
74LS266 
74L5273 
74LS279 
74LS283 
74L5290 
74LS293 
74L5298 
74LS352 
74L5353 
74LS365 
74LS366 
74LS367 
74L5368 
74LS373 
74L5374 
74LS375 
74LS386 
74LS393 
74L5399 
74LS670 
81LS95 
81L597 



CA3010H 
CA3013H 
CA3023H 
CA3035H 
CA3039H 
CA3W6N 
CA3059N 



2.15 
3.25 
2.49 



74S 



74S124 
745133 
745134 
74S135 
74S136 
745138 
745139 
745140 
745151 
74S153 
745157 
745158 
74S160 
74S1 H 
74S175 
745188 
74S194 
74S195 
745196 
745240 
745241 
74S242 



745243 
745244 
74S251 
74S253 
74S257 
74S258 
745260 
745280 
745287 
745288 
74S373 
745374 
745387 
74S471 
745472 
745473 
745474 
745475 
745570 
74S571 
74S572 
745573 
745940 
745941 



2.95 
3.25 
2.75 
3.49 
3.49 
2.95 
10.95 
10.95 
10.95 
12.95 
12.95 
5.95 
5.95 
9.95 
9.95 
3.15 
3.15 



CA-LINEAR 



CA3060N 


3.25 


CA3080H 




CA3081N 


2.00 


CA3082N 


2.00 


CA3083N 


1.60 


CA3086N 


.85 



CA3089N 
CA3096N 
CA3130H 
CA3140H 
CA31G0H 
CA3401N 
CA3600N 



CD4000 
CD4001 
CD4002 
CD4006 
CD4007 
CO4009 
CD4010 
CD40U 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
CD4017 
CD4018 
CD4019 
CD4020 
CD4021 
CD4022 
CD4023 
CD4024 
CD4025 
CD4026 
CD4027 
CD4028 
CD4029 
CD4030 
CD4034 
CD4035 
CD4040 



CD-CMOS 



CD4041 
CD4042 
CD4043 
CD4044 
CD4M6 
CD4047 
CD4048 
CD4049 
CD4050 
C D4051 
CD4052 
CD4053 
CD4056 
CD4 059 
CD4060 
CD4066 
CD4068 
CD4069 
CD4070 
CD4071 
CD4072 
CD4073 
CD4075 
CD4076 
C D4078 
CD4081 
CD4I82 
CD4093 



1.79 
2.50 
1.35 



CD 4098 
CD4506 
CD4507 
CD4508 
CD4510 
CD4511 
CD4512 
CD4514 
CD4515 
CD4516 
CD4518 
CD4519 
CD4520 
CD4526 
CD4528 
CD4529 
CD4S43 
CD4562 
CD4566 
CD4583 
CD4584 
CD4723 
CD4724 
MC 14409 
MC14410 
MC14411 
MC14412 
MC14419 
MC14433 
MC 14538 
MC14541 



1.29 
1.49 
3.95 
2.95 
1.49 
1.79 



2.79 
11.95 
2.79 
2.49 



17.95 
18.95 
15.95 
15.95 
7.95 
15.95 



Cjphane State s 




As Seen on "Good Morning America" 

Replaces the Telephone Ringer Bell 
with a Selection of 30 Familiar Tunes 



s-fl — I 

Telephone PT030 Wall Jack 



• Rule Britlania 
■ O Canada 

• Colonel Bogey 

• Westminister Chimes 

• Mexica n Hat Dance 

• Twinkle. Twinkle Little Star 

• Deulschlandlied 

• God Save the Queen 



Happy Birthday 
Wedding March 
Jingle Bells 
Auld Lang Syne 
Soldiers Chorus 
Sailor's Hornpipe 



• Lorelei 

• Eyes ol Texas 

■ Star Spangled Banner 

■ Oranges and Lemons 

■ Wilhelmus 

• Mozart Sonata 



• Pomp & Circumstance 

• William Tell Overture 

• Bach T occata in D Minor 
■ Shave and a Haircut 

• Blue Danube Waltz 

• Beethoven's 5lh 

• La Marseillafse 



Charge! FEATURES 

Replaces monotonous telephone ringer bell. Easily connects to any standard telephone. Can be used 
alongside regular phone or replace a remote ringer etsewhefein building or outside. FCC approved. Can be 
used on any telephone system — worldwide. Use a different tune to identify extension phones. 
Microprocessor controlled. Adjustable volume control and variable tune speed control. Operates on (wo 
9-volt batteries or AC Adapter (not Included). 

PT030 Phone Tunes $49.95 

AD30 AC Adapter .$8.95 



DISCRETE LEDS 



XC556R .200" red 
XC556G .200" green 
XC556Y .200" yellow 
XC556C .200" clear 
XC22R .200" red 
XC22G .200" green 
XC22Y .200" yellow 
MV10B .170" red 



5/S1 
4/$l 
4/S1 
4/$l 
5/$l 
4/$l 
4/$l 
4/S1 



MV50 .085" red 
XC209R .125" red 
XC209G .125" green 
XC209Y .125" yellov 
XC526R .185" red 
XC526G .185" green 
XC526Y .185" yellow 4/S1 
XC526C .185" clear 4/$l 



6/$l 
5/S1 
4/$l 
VS1 
5/$l 
4/$l 



C.A. — Cor 
D.D. — Do 
Type 

MAN 1 
MAN 2 
MAN 3 
MAN 52 
MAN 54 
MAN 71 
MAN 72 
MAN 74 
MAN 82 
MAN 84 
MAN 3620 
MAN 3630 
MAN 3640 
MAN 4610 
MAN 6610 
MAN 6630 
MAN 6640 
MAN 6650 
MAN 6660 
MAN 6710 
MAN 6740 
MAN 6750 
DLD304 
D LD307 
DLG500 



nmon Anode 
Jble Digit 
Polarity 
C.A.-red 
5x7 O.M.-red 
C.C.— red 
C.A. —green 
C.C.— green 
C.A.-red 
C.A.-red 
C.C.-red 
C.A. —yellow 
C.C.— yellow 
C. A.— orange 
C. A.— orange ± 1 
C.C.— orange 
C. A.— orange 
C.A.— orange— DD 
C.A. —orange ± 1 
C.C.— orange— DD 
C.C.— orange + 1 
C.A.— orange 
C.A.-red-DD 
C.C.-red— DD 
C.C.-red i 1 
C.C.— orange 
C. A.— orange 
C.C.— green 



H M-20TJ(TP/4) Rod/Green 


Diffused Bi-Color 
Part No. 1-99 


LED 
100+ 


XC5491 


.79 


.69 


r-.j 


*J£B - 


c ... HED , c 


MtTAL 



RL-2 . .$.39ea.or3/$1.00 



niCDI AV I CflC C.C. - Common Cathode 
UIOrLHT LCUO RHD— Right Hand Decimal 



.300 
.300 
.300 



Type 


Polarity 


Ht 


Price 


DLG507 


C.A. —green 


.500 


1.25 


DL704 


C.C.-red 


.300 


1.25 


DL707 


C.A.-red 


.300 


1.25 


DL728 


C.C.-red 


.500 


1.49 


DL741 


C.A.-red 


.600 


1.25 


DL747 


C.A.-red 


.600 


1.49 


DL750 


C.C.-red 


.600 


1.49 


DLD847 


C.A.— orange 


.800 


1.49 


DLD850 


C.C.— orange 


.800 


1.49 


DL33B 


C.C.-red 


.110 


.35 


FND358 


C.C. ± 1 


.357 


.99 


FND357 


C.C. 


.357 


.75 


FNDSO0 


C.C. (FND503) 


.500 


.99 


FN D507 


C.A. (FND510) 


.500 


.99 


HDSP-3401 


C.A.-red 


.800 


1.50 


HDSP-3403 


C.C.-red 


.800 


1.50 


HDSP-3406 


C.C. red +1 


.800 


1.50 


5082-7751 


C.A.,R.H.D.— red 


.430 


1.25 


5082-7760 


C.C.R.H.D.— red 


.430 


1.25 


50B2-7300 


4x7Numeric(RHD).600 


22.00 


5082-7302 


4x7Numeric(LHD).600 


22.00 


5082-7340 


4x7Hxdcl.(0-9/A-F).6OO 


22.50 


4N28 


Photo XsistorOpto-lsol. 


.69 


LIT-1 


Photo Xsistor Opt 


o-lsol 


.69 


MOC3010 


Optically Isoi.Tria 


cDrlvt 


r 1.25 



WVOC PRICE 



COMPUTER GRADE CAPACITORS 

WVOC PRICE 



?.300 



5.500 

5 itj 
6.600 



32.500 
40.000 
43.000 
50.000 
52.000 
55. 0DG 
58,000 
55.000 
73,800 
80.000 



OVER 200 OTHER VALUES AVAILABLE - CALL OR WHITE FOR YOUR REQUIREMENT 




LOW PROFILE 
(TIN) SOCKETS 



TTTmT 

8 pin SG 
14 pin SG 
16 pin SG 
18 pin SG 
24 pin SG 
28 pin SG 
36 pin SG 
40 pin SG 



SOLDERTAIL (GOLD) 
STANDARD 



mw 



SOLDERTAIL 
STANDARD (TIN) 



14 pin ST 
16 pin ST 
18 pin ST 
24 pin ST 
28 pin ST 
36 pin ST 
40 pin ST 




WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



1/4 WATT RESISTOR ASSORTMENTS -5% 

$1.95 



ASST. 1 5ea. 



lOOhm 120hm ISOhm 180hm 220hm 
27 Ohm 33 Ohm 39 Ohm 47 Ohm 56 Ohm 



ASST. 2 


5ea. 


68 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm 
180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm 


50 pes. 


$1.95 


ASST. 3 


5ea. 


470 Ohm 560 Ohm 680 Ohm 820 Ohm 
I.2K 1.5K 1.8K 2.2K 


IK 
2.7K 


50pcs. 


$1.95 




5ea. 


3.3K 
8.2K 


3.9K 
10K 


4.7K 
12K 


5.6K 

15K 








ASST. 4 


C.BK 
18K 


50 pes. 


$1.95 


ASST. 5 


5ea. 


22K 
56K 


27K 
68K 


33K 
82K 


39K 
100K 


47K 

120K 


50 pes. 


$1.95 


ASST. 6 


5ea. 


150K 
390K 


180K 
470K 


220K 
560K 


270K 
680K 


330K 
820K 


50 pes. 


$1.95 


ASST. 7 


5ea, 


1M 
2.7M 


1.2M 
3.3M 


1.5M 
3.9M 


1.8M 


2.2M 


50pcs. 


$1.95 











ASST. 8R 



Includes Resistor Assts. 1-7 (350 pes.) 



$10.95 ea. 



S10.00 Min. Order - U.S. Funds Only 
Calif. Residents Add 6% Sales Tax 
Postage— Add 5% plus $1.50 Insurance 






J a 
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Spec Sheets - 25* 

Send 88? Postage for your 

FREE 1982 JAMECO CATALOG 

PHONE 

ORDERS 

WELCOME 

(415)592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 



DCWiIi^0(L 



Part No. Function Price 

7045IPI CMOS Precision Timer 14.95 

7Q45EV/Klt* Stopwatch Chip, XTL 24.95 

7106CPL 2Vi Digit A/D (LCD Drive) 16.95 

7106EV/Kit* IC, Circuit Board, Display 34.95 

7107CPL 2>fi Digit A/D (LED Drive) 15.95 

7107EV/Kit* IC, Circuit Board, Display 29.95 

7116CPL 3V? Digit A/D LCD Dis. HLD. 18.95 

7117CPL 3Vj Digit A/D LED Dis. HLD. 17.95 

7201IDR Low Battery Volt Indicator 2.25 

720SIPG CMOS LED Stopwatch/Timer 12.95 

7205EV/Kit* Stopwatch Chip. XTL 19.95 

7206CJPE Tone Generator 5.15 

7206CEV/Kit* Tone Generator Chip, XTL 12.95 

7207AIPO Oscillator Controller 6.50 

7207AEV/Kit* Freq. Counter Chip, XTL 13.95 

7208IPI Seven Decade Counter 17.95 

7209IPA Clock Generator 3.95 

7215 IPG 4 Func. CMOS Stopwatch CKT 13.95 

7215EV/Kit* 4 Func. Stopwatch Chip. XTL 19.95 

7216AIJI 8-Diglt Univ. Counter C.A. 32.00 

7216CIJI 8-Digit Freq. Counter C.A. 26.95 

7216DIPI 8-Diglt Freq. Counter C.C. 21.95 

7217IJI 4-Diglt LED Up/Down Counter 12.95 

7218CIJI 8-Diglt Univ. LED Drive 10.95 

7224IPL LCD 4Vs Digit Up Counter DRI 11.25 

7226AIJL 8-Digit Univ. Counter 31.95 

7226AEV/Kit* 5 Function Counter Chip, XTL 74.95 

7240IJE CMOS Bin Prog. Timer/Counter 4.95 

7242IJA CMOS Dlvide-fc>y-256 RC Timer 2.05 

7250IJE CMOS BCD Prog. Timer/Counter 6.00 

7260IJE CMOS BCD Prog. Timer/Counter 5.25 

75551PA CMOS555 Timer (8 pin) 1.45 

7556IPD CMOS 556 Timer (14 pin) 2.20 

7611BCPA CMOS Op Amp Comparator 5MV 2.25 

7612BCPA CMOS Op Amp Ext. Cmvr. 5MV 2.95 

7621BCPA CMOS Dual Op Amp Comp. 5MV 3.95 

7631CCPE CMOS Trl Op Amp Comp. 10MV 5.35 

7641CCPD CMOS Quad Op Amp Comp. 10MV 7.50 

7642CCPD CMOS Quad Op Amp Comp. 10MV 7.50 

7660CPA Voltage Converter 2.95 

8038CCPD Waveform Generator 4.95 

8048CCPE Monolithic Logarithmic Amp 21.60 

8069CCQ SOppm Band— GAP Volt Ref. Diode 2.50 

8211CPA Volt Ref/lndicator 2.95 

8212CPA Volt Ref/lndicator 2.95 



74C00 
74C02 
74C04 
74C08 
74C10 
74C14 
74C20 
74C30 
74C42 
74C48 
74C73 
74C74 
74C85 
74C86 
74C89 
74C90 
74C93 



.39 



LH0002CN 

LM10CLH 

LM11CLH 

LH0070-DH 

TL071CP 

TL072CP 

TL074CN 

LH0082CD 

TL082CP 

TL084CN 

LH0094CD 

LM300H 

LM301CN 

LM302H 

LM304H 

LM305H 

LM307CN 

LM303CN 

LM309H 

LM309K 

LM310CN 

LM311/CN 

LM312H 

LM317MP 

LM317T 

LM317K 

LM318CN 

LM319N 

LM320K-5 

LM320K-12 

LM320K-15 

LM320T-5 

LM320T-12 

LM320T-15 

LM323K 

LM324N 

LM329D2 

LM331N 

LM334Z 

LM335Z 

LM336Z 

LM337T 

LM337MP 

LM338K 

LM339N 

LM340K-5 

LM340K-12 

LM340K-15 



6.85 
4.S0 
4.75 
4.95 



2.49 
35.80 
1.19 
2.19 
36.80 



3.95 
1.30 
1.40 
1.75 
1.95 
1.15 
6.95 



74C95 
74C107 
74C151 
74C154 
74C157 
74C160 
74C161 
74C162 
74C163 
74C164 
74C173 
74C174 
74C175 
74C192 
74C193 
74C195 



74C 



2.95 
3.95 
2.25 
1.69 
1.60 
1.49 
1.69 
1.59 
1.39 
1.39 
1.19 



1.59 



74C221 
74C240 
74C244 
74C373 
74C374 
74C901 
74C903 
74C911 
74C912 
74C915 
74C917 
74C922 
74C923 
74C925 
74C926 
80C95 
80C97 



1.95 
2.25 
2.25 
2.49 
2.59 



.79 



LINEAR 

LM340T-5 1.25 

LM340T-12 

LM340T-15 

LM341P-5 

LM341P-12 

LM341P-15 

LM342P-5 

LM342P-12 

LM342P-15 

LM348N 

LM350K 

LF351N 

LF353N 

LF35SN 

LF356N 

LM358N 

LM359N 

LM370N 

LM373N 

LM377N 

LM380N 

LM381N 

LM382N 

LM384N 

LM386N-3 

LM387N 

LM389N 

LM392N 

LF398N 

LM399H 

TL494CN 

TL496CP 

NE510A 

NE529A 

NE531H 



1.25 



5.75 



1.00 



1.00 
1.79 
4.49 
3.25 
2.95 
1.25 
1.95 
1.79 
1.95 
1.29 
1.45 



NE536H 

NE540H 

NE544N 

NE550A 

NE555V 

LM5S6N 

NE564N 

LM565N 

LM566CN 

LM567V 

NE570N 



3.95 
1.25 
1-95 



LM702H .79 

LM703CN .89 

LM709N .29 

LM710N .79 

LM711N .79 

LM723N .69 

LM733N 1.00 

LM739N 1.19 

LM741CN .35 

MC1741SCG 3.00 

LM747N .79 

LM748N .59 

LM1014N 2.75 

LM1310N 1.95 

LM1458CN .59 
LM1488N 
LM1489N 
LM1496N 
LM1556V 
LM1800N 
LM1871N 
LM1872N 

LM1877N-9 3.25 
LM1889N 
LM1896N 
LM2002T 
LM2877P 
LM2878P 
LM2896P-1 
LM3189N 
LM3900N 

LM3905CN 1.25 

LM3909N 1.15 

LM3914N 3.95 

LM3915N 3.95 

LM3916N 3.95 

RC4136N 1.25 

RC4151NB 3.95 

RC4194TK 6.95 

RC4195TK 5.49 

LM4500A 3.25 

ICL8038B 4.95 

LM1308ON 1.29 

LM13600N 1.49 

75138N 1.95 

75450N .89 

75451 CN .39 

75492 .89 



1.25 
1.25 
1.95 



3.20 



2.05 
2.25 
2.25 
2.95 



CAPACITOR CORNER 



50 VOLT CERAMIC DISC CAPACITORS 



Value 
10 pf 
22 Pf 
47 pf 
100 pf 
220 Pf 
470 Pf 



.06 .05 



.08 .06 



.05 



value 

.OOIjjF 

.004 7m F 

.OljuF 

.022MF 

.047uF 

,1/iF 



.08 .06 .05 

.09 .07 .06 

.09 .07 .06 

.15 .12 .10 



100 VOLT MYLAR FILM CAPACITORS 

.OOlmf .12 .10 .07 I .022mf .13 .11 .08 

.0022mf .12 .10 .07 .047mf .21 .17 .13 

.0047mf .12 .10 .07 .lmf .27 .23 .17 

,01mf .12 .10 .07 I .22mf .33 .27 .22 

+20% DIPPED TANTALUMS (Solid) CAPACITORS 



.1/35V 
.15/35V 
.22/35V 
.33/35V 
.47/35V 
. 68/35 V 
1 0/35V 



.39 



.34 .29 



.39 .34 .29 
.39 .34 .29 



1.5/35V 
2.2/35V 
3.3/25V 
4.7/25V 
6.8/25V 
15/25V 
22/6 V 



.41 .37 .29 

.51 .45 .34 

.53 .47 .37 

.63 .56 .45 

.79 .69 .55 

1.39 1.25 .95 



MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 1-99 100-499 500+ Radial 1-99 100-499 500+ 



.47/50V 

1.0/50V 

3.3/50V 

4.7/25V 

10/25V 

10/50V 

22/25V 

22/SOV 

47/25V 

47/50V 

100/25V 

100/S0V 

220/25V 

220/50V 

470/25V 

1000/16V 

2200/16V 



.18 .15 .11 



.29 .25 .23 
.28 .24 .22 



.47/25V 
.47/S0V 
1.0/16V 
1.0/25V 
1.0/50V 
4.7/16V 
4.7/25V 
4.7/SOV 
10/16V 
10/25V 
10/50V 
47/SOV 
100/16V 
100/25V 
100/50V 
220/16V 
470/25V 



.15 .13 .12 

.16 .14 .13 
.15 .13 .12 



472 BYTE February 1982 



Circle 164 on inquiry card. 




'SLocr Clock Modules 

12VDC 

AUTOMOTIVE/ 

INSTRUMENT 

CLOCK 

APPLICATIONS: 

• In-dash auroclocks 

• After-market auto/ 
RV clocks 

• Aircra<vmarine elks. 

• 12VDCoper. instru. 

• Portable/battery 
powered instrumnts. 

Features:Bright 0.3" green display. Internal crystal time- 
base. ±0.5 sec/day accur. Auto. display brightness control 
logic. Display color filterable to blue, blue-green, green & 
yellow. Complete— just add switches and lens. 

MA 1 003 Module t3.05"Lxi.7S"Hx.98"D). $16.95 



CLOCK MODULES 

MA1023 .7" Red Digital LED Clock Module 8.95 

MA1026 .7" Dig. LED Alarm Clock/Thermometer 18.95 

MA5036 .3" Red Digital LED Clock/Timer 6.95 

MA1002 .5" Red Digital LED Clock & Xformer 9.95 

MA1010 .8" Red Digital LED Clock 7.95 

MA1032 CBA .5" Digital LCD Clock 17.95 

MA1043 .7" Green Digital LED Clock 8.95 

TRANSFORMERS 

102-P2Q Xformerfor MA 1023, 1043 & 5036 Mods. 3.49 

102P22 Xformer for MA1026 Clock Modules 3.49 

102 P24 Xformer for MA1010 Clock Modules 3.49 



Sun Power Your Electronics! 
SOLAR CELL PANEL KIT 

..,»!».!« i Features: 

• Output: 10VDC, to 100mA in Series 
5V0C, to 200mA In Parallel 

• Panel may be easily connected for 
Series or Parallel out 

• Over 11 square Inches ol active cell 
surface 

• Voltage line tap @ 0.5V increments 

• Provision for charging batteries 



The JE305 Solar Cell Panel Kit contains 20 each solarcells. On the 
panel board are power line taps which allow the user to select voltages 
(onevoltage at a time) from0.5VDC to 10VDC. The applications of each 
panel can be further expanded by coupling additional panels in series 
for more voltage or In parallel for more current. The premium grade 
solar cells provide the current necessary for the operation of most por- 
table transistor radios, small battery powered cassette tape players 
and unlimited experimental solar projects. 

JE305 $39.95 



EPROM Erasing Lamp 

w4 



• Erases 2708, 2716, 1702A, 5203Q, 5204Q, etc. 

• Erases up to 4 chips within 20 minutes. 

• Maintains constant exposure distance of one inch. 

■ Special conductive foam liner eliminates static build-up. 

• Built-in safety lock to prevent UV exposure. 

• Compact - only 7-5/8" x 2-7/8" x 2" 

• Complete with holding tray for 4 chips. 
UVS-11EL Replacement Bulb S16.95 

UVS-11E $79.95 



JOYSTICKS 





I JVC 40 

JS-5K 5K Linear Taper Pots S5.25 

JS-100K 100K Linear Taper Pots S4.95 

JVC-40 40K (2) Video Controller in case . . . S4.95 



ALLIGATOR CLIP TEST LEADS 




#ALCP (10 per pack) $2.95/pkg. 



INS8080A- 

DP8212 

DP8214 

DP8216 

DP8224 

DP8226 

□P8228 

DP8238 

INS8243 

INS8X0 

□P825I 

DP82S3 

DPS 256 

DP825J 

DP62S9 

DP8275 

DP8279 

DP8303 

DPBW 

DP6307 

DP8308 

DP8310 

DP8311 



MICROPROCESSOR COMPONENTS 



SUPPORT DEVICES - 

CPU 

8-Blt Input/Output 
Priority Interrupt Control 
Bi-Dlrectlonai Bus DHver 
Clock Generator/Driver 



I/O Ex 



Controller/Bus Drive 
Controller 
lander for 48 Scries 



JE215 Adjustable 
Dual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies providesthe user unlimited applications 
for 1C current voltage requirements. The supply can 
also be used as a general all-purpose variable power 

SUpply. FEATURES: 

• Adjustable regulated power supplies, 
pos. and neg. 1.2VDC to 15VDC. 

' -- _, • Power Output (each supply): 

5VDC @ 500mA. 1 0VDC@ 750mA, 
12VDC@500mA. and 
• ^ 15VDC@ 175mA. 

• Two, 3-terminal adj. IC regulators 
with thermal overload protection. 

• Heatsink regulator cooling 

• LED "on" indicator 

• Printed Board Construction 

• 120VAC input 

• SUe: 3 1/2"w x 5-1/16"L x 2"H 

JE215 Adj. Dual Power Supply Kit (as shown) . . S24.95 



>rog. Comm. I/O (USART) 
Pro9. Interval Timer 
Prog. Peripheral I/O (PPI) 
Prog. DMA Control 
Prcifl, Interrupt Control 
Prog. CRT controller 
Prog. Keyboard/DlsDlay Inter 
System Timing Element 
8-Olt Gl Directional Receiver 
8-Blt Bl-Dlrectlonal Receiver 
8 Bit BI-Dircc!ional Receiver 



Octal L 



d Perlr 



(Picture not shown but similar in construction to above) 

JE200 Reg. Power Supply Kit (5VDC, 1 amp) . . S14.95 

JE205 Adapter Brd. (to JE200) ±5, ±9 & ± 12V. S12.95 

JE210Var.Pwr.Sply.Kit,5-15VDC,to1.5amp. $19.95 



i JE; 

V J 



6800/6800 SUPPORT DEVICES - 

MC6S0O MPU 

MC6802CP MPU with Clock ana RAM 
]28xS Static RAM 
POrlplieral Inter. Adapl (MC6820) 
Priority Interrupt Controllur 
lOJlxS-BIt ROM {MC6aAtt-8) 
Asynchronous Comm. t 



MceaiOAPi 

MCCS21 
MC6SZ8 
MC6830U 
MC6SS0 

'.-:-ib: 

MC6M0 
MCSK2 

McesaoA 



5V -u 



it Data Ad an 



MO0QP1 Digital MODEM 

2«0oos Modulator 

Quad :-State Hus.Trans. (MCBT2S) 

MICROPROCESSOR CHIPS 

^so (mo cpu (mkjsbon) iimhi] 

Z*0A (780-1) CPU tMK3S!0N-4K«MHiJ 

CDP1802 CPU 

2640 MPU 

IDM2901ADC CPU-l-Bit Slice (Cor 



CS4502 
INSBOHN* 
1N58039IM-6 
INSBOJQN-6 
INSM70N 
INSB073N 
P80SS 
TMSW00JL 



w/Clock [65K Bytes Memory) 
MPU-8-Blt (6MHi> 
CPU- Sgl. Chip 8-8H [IMOytcs RAM) 
CPU (256 Bytes RAM) i 

CPU-64 Bytes RAM ! 



CPU w 



c Mic 






MPU- 16-811 

-SHIFT REGISTERS- 



2SMV 
2524V 
2S27V 
2428V 
»»V 
2532N 
3W1PC 



MM5013N 
MMSOIIH 
MM50MN 
MM5035N 



Dual 2S-Bit Dyna 

Dual 50-Blt Dynamic 

Dual 100-Bit Static 

Dual 64-Blt Accumulator 

2S6.Blt Dynamic 

1024-Bit Dynamlc/Accumuliitor 

500/412- Bit Dynamic 

Octal 80-Blt 

octal M-Bit 



25«V{14WA) lOZLBIl Dynam 



F100-1CN 
AF12MCJ 
AF1J2-ICJ 
LM308CH 
LM3J42 
LM33SZ 
.F3S6N 
LF3SBN 
LM399H 
ADCOBWLCN 
DACM06LCN 



Hex 32-Blt Static 
Oual 132-Bit Static 
512-Bit Dynamic 
1024-811 Dynamic 
Oual 246-Bit Static 
Oual 250-Bit Static 
Dual 240 Bit Static 
Quad 80 Bit Static 
FUo (Dual 60) 

-DATA ACQUISITION 

Universal Active Filter 2.5V. 
Touch Tone Low Band Filter 
Touch Tone High Band Filter 
Super Gain op Amp 
Constant Current Source 
Temperature Transducer 
JFET Input OP Amp 
Sample L Hold Amplifiers 
Temp.Comp. prec. Ret. (^ppm/CI 
8-Blt A/O Converter (t LSBJ 
B-BIt D/A Converter (0.7BXLln.) 



DATA ACQUISITION (CONTINUED) 

ADC0809CCN 8-Blt A/D Converter (8-Ch. Multl.) 

ADC06U CCN 8-Blt A/O Converter (16-Ch.Multt.) 

DAC1000LCN 10-Bit D/A Conv. Micro. ComP. (0.05%) 13.95 

DACI008LCN 10 BitD/AConv. Micro. ComP. (0.20%) 8.% 

DAC1020LCN 10-BltD/A Converter (0.05% Lin.) 

DAC1022LCN 10 Bit D/A Converter (0.20% Lin.) 

DAC1222LCN 12-Blt D/A Converter (0.20% Lin.) 

CD4051N BCManiiBl Multiplexer 

AYS-10U 30KBAUDUART 

RAM'S 



1.49 



MS2O0 



MM5261 
MM5262 
MM5280/210? 



256x4 Static 
256x4 Static MOS 
1024x4Statlc 4S0ns 

1024x4 Static 450ns Low Power 

1024x4 Static 2(»ns 

1024x4 Sialic 200ns Low Power 

25£xl Static 
DJ1&I 16K Dynamic 240ns (MM5290N4) 

MK Dynamic 200ns 

4096x1 Fast Km 

256x4 Static 

1024x1 Dynamic Tulty Decoded 

2Kxl Dynamic 

4096x1 Dynamic 
mm'jJ-jiin ? (4IIC) 16K Dynamic 150ns (UPOM6C-3) 
MMS298J-3A BK Dyn. MOnj [lowers ot MMS2MJ) 

HM61I64 I6K. (2KxK) Static 200ns 

82S25 64 Bit RAM (I6x40C) 

UPD414/MK4H27 4K Dynamic 16-Bln 
TMS4044-4SNL 4K Static 
TMS404S 1024x4 Static 

PROMS/EPROMS 

1702A 2K UV ErasoDle PROM 

270S SK EPROM 

TMS2716 16K EPROM (-5V, »5V, HJV) 

2716lntel(2516)TI I6K EPROM (Single «5V) 

2732lntel Tl 32K EPROM 

2758 BK EPROM (4S0nj) (Single -5V) 
64K EPROM (HUachi HN«2764) 



P64Q 

5203 

82S23(74S1SB) 

82S115 

625123)745288) 

82S1B5 



2048 PROM 
32XB PROM (Open Collector) 
4098 Bipolar PROM 
32x8 Trt-State Bipolar PROM 
BK PROM 
are PROMS Listed in Our Cataloi 

ROM'S 



2513(2140) Character Generator (Upper Case) 

2513(3021) Character Generator (Lower Case) 

NMOS READ ONLY MEMORIES — 

MCM66710P 128x9x7 ASCII Shifted w/Greek 13.50 

MCM66740P 126x9x7 Math SymDol L Pictures 13.50 

MCM66750P 12Bx9x7 Alpha. Control Char. Gen. 13.50 



M-2B0 

M-CDP1802 

M-2650 



-MICROPROCESSOR MANUALS - 



?.:D 



DS00?4CN 
DSO026CN 
1NS177IN-1 
INS2651N 
MM48l6rrs 
MM4B174N 
COP402IM 

COP402MN 



- SPECIAL FUNCTION • 

Dual MOS Clock Driver (SMZ) 



. cms 



24.95 
19.95 

Microprocessor Real Time Clock 8,95 

Microprocessor Compatible Clock 11.95 
Microcontroller with 64-Dlglt RAM 6.95 
and Direct LED Drive 
Microcontroller with 64-Dlglt RAM 7,49 
L Olreel LED Drive w/N Buss Int. 
32-Seg.VAC Ftuor. Driver (20-pln pkg.) 1.25 



TELEPHONE/KEYBOARD CHIPS- 

AV-b-9100 Push Button Telephone Dialer 

AV-5-9200 Repertory Dialer 

AY.b-9500 CMOS Clock Generator 

AY-5-2376 KeyDoard Encoder (88 key!) 

HD0165-5 Keyboard Encoder (16 keys) 

74C922 Keyboard Encoder (16 keys) 

74C923 Keyboard Encoder (20 keys) 

MM53190N Push Button Pulse Dialer 

^1M47*99N 96/14J-Key Serial Keyboard Encoder 



U.'H 




Pari No. Pos. Conliguraiion Sockel 



MINI-DIP i s fjeslgned toretrolit allmajorbraruls o I Dip swllclies Unique leatures includelocklng 
rod design to prevent ace denial actuation and gold sell-wiping conl ad One-piece housing and 
press-lil leimmals Prevent coiiiaminaiion 2-10 slalion Form "A" and 1-5 station Form 'C " 
• Terminals on .100 i .300 12.54 i 7 62) centers • PCB or dip sockel mounlab e • Positive 
cleaning/wiping action with gold contact • Total seal and botlnm seal 



Price 



Pait No Pos. Configuration Sockel 



Price 



2400-2 

2400-3 

2400-4 

2400-ABCD 

Z400-5C 



• 10/ 6.95 

• 10/ 7.95 

■ 10/ 8 95 

■ 10/ 8.95 

• 10/ 9.95 



2400-6 
2400-7 
2400-8 
2400-9 

2400-10 



123456 14 pin 

1234567 14 pin 

12345678 16 pin 

1234S6789 18 pin 

D1234567B9 20 pin 



- 10/ 9.95 

- 10/10.95 

- 10/11.95 
• 10/12.95 

- 10/13,95 




JE608 PROGRAMMER 1 V. 

2704/2708 EPROM PROGRAMMER 1 . M 

GENERAL APPLICATIONS: flB ■ 

• To program EPROMS 2704 and 2708. 1 ^Ml 

• Developmental systam lor microcomputer circuits ^^H r 

• To read the contants ol s pre-programmed EPROM ^H 

• To compara EPROM(s) lor come nt difierences ^H 

• To omul ota • programmed EPROM ^H 

• Tosloreprogramln RAMS lor alterations 

• Three separate Display Registers: 6 LED's lor Hex ^B 

Key enlrlas, 10 LED's {T-V) for Address Raglster and a V 

LED's (or Data Memory Register. The Data Memory 
Register displays the content ol the RAMs Irom the EPROM Chip. Development ol m Icro processor systems by 
means ol s rb bon cable from the programmer panel test socket to the EPROM socket on the microprocessor 
board. Rapid checking verification of programmed data changes. Usar may mova dala from a master to RAM's 
or write Into RAM's with keyboard anlrlea. Allowa manual stepping manipulation (up and down) at any address 
location. Stand-alone EPROM Programmer consisting o<: A 18-key Hexadecimal Keyboard assembly. Program- 
mer Board assembly with 4 power supplies anda LEDrTest Socket Panel Board assembly. The Test Sock at Is 
zero force Insertion type. Power requirements: 115V AC, 60 Hz, 6W. Compact desktop enclosure: Color- 
coo rdlneled designer's case with light tan panels and molded and places In moche brown. Slze:3VHx 11"W 
x8V."0. Weight: 5 lbs. 

The JE608 EPROM Programmer isa completely self -contained unit which is Independentof computer control and requires no 
additional systems for as operations. The EPROM can be programmed from the Hexadecimal Keyboard or from a pre- 
programmed EPROM. The JE608 Programmer can emulatea programmed EPROM by tho use of its internal RAM circuits. 
This will allow theus arte test or pretests program for a system, prior to programming a chip. Any chsnflflsinthe program can 
be entered directly Into the memory circuits with tha Hexade cimal Keyboard so that rewriting the entire program will not be 
necessary. The J £606 Programmer contains a Program mar/ Board w/25 IC's & includes power supplies of: -5V, 
+5V. + 12V and +26V. The Hexadecimal Keyboard and LED/Tost Socket Panel board ere separate assemblies within the 

JE608K Kit $399.95 

JE608A Assembled and Tested $499.95 

JE608-16K ADAPTER BOARD 

GENERAL DESCRIPTION: FOR 2716/2758 EPROMS 

The JE608-16K Adapter 8oard allows the JE608 Programmer t o b e modified for the additional programming o f tha 2716 and 
2758 EPROMS. The adapter providesforaddingan address switch for the 2" bit and alsofor selecting the proper power and 
timing pulses to baappliadto the EPROM. Programming and emulating tho2756(16K) EPROM is donaseparataly to eech 
half (1024x81 of the EPROM because of the existing BK RAM capacity in the JE608 Programmer. 

JE608-1 6K Adapter Board Kit 529.95 

JE608-Upgrade ( Send assembled JE608 to factory for adapter installation S99.95 

of the JE608-16K Adapter Board Kit) 
JE608A-16K Mod. Assembled JE608 w/Adapter (JE608-16K) Installed $599.95 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 25d 

Calif. Residents Add 6% Sales Tax Send 88* Postage for your 

Postage-Add 5% plus $1.50 Insurance FREE 1982 JAMECO CATALOG 

PHONE 

ORDERS 

WELCOME 

(415)592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHOREWAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 




BOOKS > 

National Semiconductor _ Intersil — Intel 

30001 National CMOS Data Book $5.95 

1640 pages) 74C, CD4000, and A/D Converters 

30002 National Interface Data Book 55.95 

(704 pages! DP, DSBOO0. DS36O0. DS75O00. etc. 

30003 National Linear Data Book 58.95 

(1376 pagesl LM, IF. ADC. DAC. LH Series 

30004 National Series BO— Board Level Computer(224pagesl ...54.95 

30005 National TTL Logic Oata Book 58.95 

(624 patios 1 740O,LS,L : H,S, and OM8000 Series 

30006 Buy above 13) 30001 .3,5 as a set 519.95/lot 

30009 Intersil Oata Book (1074 pagesl 56.95 

010400 Intel Component Data Catalog 510.00 

Full data sheets for Intel's products incl. memory devices, 
microproc. peripherals 6 indust./mil. products (1328 pages) 

205610 Intel Peripheral Design Handbook 57.50 

Full data sheets, appl. notes for Intel peripheral device 
components I644 pages) 

I AC and DC Wall Transformers 

,— iHJt -1 Wilh Universal Plug and 

^% i;^^^^^^^^^^ 9V Baltei-y Snap 

W ^B Hi^ Selective voltages: 6,9,12VDC. 

•w ^OH H Polarity selection ( + /•). six-foot 

LA — ~ h ^S tine from adapter to plugs — Six- 

V% H ^H inch line from adapter to battery 

v V^^^V snap. 120V/60HZ. 300mA. 

Part No. Input Output Price 

AC 250 117V/60HZ 12VAC 250mA $3.95 

AC 500 117W60HZ 12VAC 500mA S4.95 

AC1000 117Vy60Hz 12VAC 1 amp 55.95 

AC1700 117W60HZ 9V AC 1.7 amp S3.95 

DC6912 120V/60HZ 6.9, 12VDC 300mA S9.95 

DV9200 117V/60HZ 9VDC 200mA S3.25 

DC900 120W60HZ 9VDC 500mA S3.95 

CONNECTORS 



OB25P D-Subminiature Plug $2.95 

DB25S D-Subminiature Socket $3.50 

D20418-2 Screw Lock Hdwr. (2) DB25S/P 2/S.99 

DB51226 Cover for DB25P/S $1.75 

22/44SE P.C. Edge (22/44 Pin) ...... $2.95 

UG88/U BIMC Plug $1.79 

UG89/U BNCJack S3.79 

UG175/U UHF Adapter $ .49 

S0239 UHF Panel Recp $1.29 

PL258 UHF Adapter $1.60 

PL259 UHF Plug $1.60 

UG260/U BNC Plug $1.79 

UG1094/U BIMC Bulkhead Recp. $1.29 



TRS-80 
16K Conversion Kit 

Expand your 4K TRS-80 System to 16K. 
Kit comes complete with: 

*8 ea. MM5290 (UPD416/4116) 16K Dyn. RamsCNS, 

* Documentation for Conversion 

TRS-16K2 *150NS $29.95 

TRS-16K3 *200NS $24.95 

TRS-16K4 # 250NS $19.95 



JE610 ASCII 
Encoded Keyboard Kit 




The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
with an Industrial grade keyboard switch assembly 
(62-keys), IC's, sockets, connector, electronic compo- 
nents and a doublesided printed wiring board. The 
keyboard assembly requires +5V @ 150mA and -12V 
@ 10 mA for operation. Features: 60 keys generate the 
126 characters, upper and lower case ASCII set. Fully 
buffered. Two user-define keys provided for custom 
applications, Caps lock for upper-case-only alpha charac- 
ters. Utilizes a 2376 (40-pin) encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays. Easy interfacing with a 16-pin dip or 
18-pin edge connector. Size: 3V,"H x 14yj"W x 8%"D 



iccin I/;* 6 2- K ey Keyboard, PC Board. A 

JLblU Kit & Components (no case).... .$ 79.95 

K62 62-Key Keyboard (Keyboard only) . . .$ 34.95 

DTE-AK (case only -3V4 , 'HxIl"Wx8V«"D)$ 49.95 



JE212 - Negative 12VDC Adapter Board Kit 
for JE610 ASCII KEYBOARD KIT 

Provides-12VDCfromincoming5VDC . . S9.95 



JE600 
Hexadecimal Encoder Kit 




FULL 8-BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 



The JE600 Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequentia I key ontries 
to allow direct programming for 8-bit microprocessor 
or 8-bit memory circuits. Three additional keys are pro- 
vided for user operations with one having a bistable 
output available. The outputs are latched and monitored 
with 9 LE D readouts. Also included is akey entry strobe. 
Features: Full 8-bit latched output for microprocessor 
use. Three user-define keys with one being bistable 
operation. Debounce circuit provided for all 19 keys. 
9 LED readouts to verify entries. Easy interfacing with 
standard 16-pin IC connector. Only +5VDC required 
for operation, Size: 3>y'H x 8y«"W x 8y*"D 

JE600/DTE-HK i?$3 u ?£ t £l e Jl> ... $99.95 



ircnn i/-» W-Key Hexadec. Keyboard, <m-/-i nc 
JbDUU Kit PC Board &Cmpnts. (no case) . .OOy.yo 

K19 19-Key Keyboard (Keyboard only) .... $14.95 

DTE-HK (case only — 3V*"Hx8V4 ,, Wx8V4 ,, D) $44.95^ 



Circle 164 on inquiry card. 
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MICRO 
SALES 
WEST 



15381 CHEMICAL LANE * HUNTINGTON BEACH, CA 92649 

TERMS: Prepayment - C.O.D. up to $100.00 - M/C Visa 

$5.00 Processing and Handling added to each order PLUS 

Shipping Charges — 1 5% Restocking Fee 

Please allow personal check to clear before shipment 



HERE'S WHAT YOU GET!! 

• 4MHZ CPU with 2 programmable 
Serial Ports and 3 8 bit Parrallel Ports 

• 64K Dynamic Ram Card with 8 
Extended Address Lines and 1.0. Port 
40 Bank Select 

• 8" and 5" Double Density Double Sided 
Disk Controller 



BREAK THE COST BARRIER! 

NO ONE ANYWHERE CAN TOUCH 
THIS GRAND OPENING SPECIAL!! 

YOU CAN BUY A COMPLETE 

S-100 12 SLOT 
COMPUTER SYSTEM 

(less drives) FOR ONLY 

$975.00 

Assembled and Tested! 



S1-M0D 30 Amp Integrated Power 


Supply with Reg 


ulated Power for Four 


8" or 5" Floppy 


Drives 




Attractive Metal 


Cabinet Similar to 


CCS Unit Shown 


at Right. 




LIST 


LOW USM 
DISCOUNT 


CPU 


$329 


$275 


MEMORY 


440 


389 


DISKCONT. 


395 


250 


S1 MOD 


389 


195 


CHASSIS 


195 


149 




$1,748 


$1,258 



YOU PA Y ONL Y $975.00!! 
THAT'S A $773 SAVINGS OVER 
LIST OR A $283 SAVINGS OVER 
OUR NORMALLY LOW, LOW 
DISCOUNT PRICES!!! 



FEATURE 

TERMINAL 



S- 100-8 



Feather Touch Capacitance Keyboard 



INCLUDING CP/M 2.2® 
AND WORDSTAR® 
60 Key Standard ASCII 

«n! + «c X K T c d „ WITH: 8" SS/DD Drives Only $2850.00 

PLUS + 8 Special Function Keys J ■ 

PLUS + 20 Screen Editing Keys 



5 1 / 4 " SS/DD Drives Only $2700.00 



• SOROC Type Screen Attribute Set 

• Half Intensity 

COMPUTER 

• 8 Slot S-100 
64K Dynamic Ram 
4MHZ Z-80 
Double Density Disk 
Controller 

Programmable Baud Rate 
Programmable Keyboard Set 
Serial Printer Port (150-19.2K) 



CALL FOR 
QUOTE ON 
DIFFERENT DRIVE 
OPTIONS 




WORDSTAR is a TM of Micropro Inc. — CP/M 2.2 is a TM of Digital Research. Inc. 



Circle 361 on inquiry card. 



PRINTERS 



• C-ITOH 

PROWRITER $625.00 

• C-ITOH Comet I 

9x7 Dot Matrix . . .$450.00 

• C-ITOH Comet 1 1... $81 0.00 
132 Column Printer 

9 x7 Dot Matrix 

• MPI-88G $725.00 

• EPSON MX80 CALL 

• EPSON MX 100 CALL 

• Anadex9501 $1,235.00 

Graphic Printer 



DISK DRIVES 



TERMINALS 



• Televideo 910 — $575.00 

• Televideo 912C — $665.00 

• Televideo 920C — $720.00 

• Televideo 950 — $950.00 

• Ampex Dialog 80— $895.00 

• Zenith Z19 — $745.00 



bllM 



QJ9 



• CPU Serial Cable — $30.00 

• Z80 CPU — $250.00 

• DP Dsk Cont ■ $275.00 

• DP 64K — $400.00 

• 32K (Kit) — $250.00 



Z-80A — $6.95 

Z-80A SUPPORT 

CTC — $6.55 

SIO — $25.50 

PIO — $6.50 



2716— $6.75 
2708— $3.95 
4116— $2.50 
2114— $2.75 




11 EDISON DRIVE • NEW LENOX • ILLINOIS 60451 

CALL TOLL FREE: 1-800-435-9357 • MONDAY thru SATURDAY 

(ILLINOIS RESIDENTS CALL: 815-485-4002) • 8:00 a.m. to 6:30 p.m. 

TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa 

$5.00 Processing and Handling added to each order PLUS 

Shipping Charges. Please allow personal check to clear before shipment. 

15% Restocking Charge 



• Shugart 801 's — 


$395.00 


• Shugart 851 's — 


$575.00 


• Qume DT-8's — 


$540.00 


• Shugart 400's — 


$255.00 


• Tandom 5Va — 


$255.00 



Only — $250.00 
Only — $319.00 
Only — $510.00 
Only - $620.00 



California 
Computer 
Systems 

2810CPU 
2422 Dsk Cont 
2065C64K 
2032C 32K 

2718 2x2 

Only — $305.00 
2200A Mainframe 

Only — $349.00 
2501 Mother Board 

Only — $106.00 
2116C 16K Static Ram 200ns 

Only — $309.00 
2520K Extender Board 

Only - $52.00 
CCS Apple Boards 

Call for prices 



• SPECIAL* SPECIAL • SPECIAL • 



• CCS 2200 System 
Tested and Assembled 

Only -$1,600.00 

FEATURES 

• 12 Slot Mainframe 

• 4mhzCPU 

• 64K Dynamic Memory 

• DbL Density Disk Controller 

• Output Voltage 
+ 8VDC @ 20 A, 
+ 16VDC@4A, 
-16VDC@4A 

(10% tolerance) 



DUAL DRIVE 
SUBSYSTEM 




FEATURES 

• Power One CP-206 

• 2-801 R Shugart Drives 

• Data, AC & DC Cables 

All for only $1045.00 

• 2-851 R Subsystem . .$1,395.00 

• 2-DT8's Subsystem .$1,295.00 

• * * 

• W/no Drives $245.00 

INCLUDES 

• CP206 

• Data Cables 

• AC & DC Cables 

• Tested and Assembled 

• Vertical Enclosure 

5V4" $595.00 . ...8 "$1,295.00 



S-100-MOD(Kit) $199.00 

Complete S-100 12 Slot Main Frame. Ample 
system power with regulated power for 
drives. Excellent for Subsystem or Hobby use. 
Four hours to build. (6 conn., incl., less fans) 

POWER RATING — 30AOF ± 8V 
6AOF±16V 



CCS DATA BASED 
SOFTWARE 

AP/AR/GL/PR.Only- $450.00 

Mail List Only— $ 69.95 

Calendar Only — $ 44.50 



Zenith 

data systems 

CALL 
FOR PRICES 



***************** 

+ THE MICRO BILLBOARD + 

.jl, U.S. Micro Sales now open 7 days a week — 24 hours a day. jl 

* Now you can simply dial up your computer and get into our * 

specially priced merchandise. CALL 1-81 5-4854002 

BILLBOARD OPEN FROM 6:30 P.M. TIL 8:00 A.M. 



Novation 



]&&&> 



CAT $150.00 

D-CAT $165.00 

AUTOCAT $235.00 | 

APPLECAT $350.00 

SUPERMIKE $11.50 



Circle 361 on inquiry card. 
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"THE BIG BOARD" 

^g> OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

^SINGLE BOARD COMPUTER KIT! 

Z-80 CPU! 64K RAM! 



*%, 






w 




H 




* T3 . 




OO 




Q = m 




LU CO t/> 

-J w-D 




CQ C-o 




5 «< 




LU -r-n 




ASS 
ocke 
dere 




><"o 




-! = w 




<J? 




s^ 




< 




a 


. 




> 





■O 


c- 


c 


O 


_ 10 


Li. 


B </> 


z 






~ 1 


LU 


ca l 


01 


S B 


O 
5 


8? 


H 
Z 
< 
5 


1- 
a u 

3 




LL 



!■& SJr 



THE FERGUSON PROJECT: Three years in the works, and maybe too good to be true. A tribute to hard headed, 
no compromise, high performance, American engineering! The Big Board gives you all the most needed 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch to run the 
latest version of CP/M*. Just imagine all the off-the-shelf software that can be run on the Big Board without any 
modifications needed! Take a Big Board, add a couple of 8 inch disc drives, power supply, an enclosure. C.R.T., 
and you have a total Business System for about 1/3 the cost you might expect to pay. 



$ 499 



00 < 64K kit 

* BASIC I/O) 



FULLY SOCKETED! 



FEATURES: (Remember, all this on one board!) 



SIZE:8V iX 13 3 A IN. 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: *5V @ 3 AMPS 
- - 12V @ .5 AMPS. 



64K RAM 



24 x 80 CHARACTER VIDEO 



Uses industry standard 4116 RAM'S. All 64K is available to the user, our VIDEO 
and EPROM sections do not make holes insystemRAM. Also,veryspecial care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 



Z-80 CPU 



With a crisp, flicker-lree display that looks extremely sharp e»en on small 
monitors. Hardware scroll and full cursor control. Composite videoorsplitvideo 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonls easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5x7 Matrix - Upper & Lower Case 



Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buttered and runs 6060 software. 



FLOPPY DISC CONTROLLER 



SERIAL I/O (OPTIONAL) 



Full 2 channels using theZ80SIO and theSMC8116BaudRate Generator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up tor either data-communication or data-terminals. Supports mode 2 Int. 
Price tor all parts and connectors: $65. 



Uses WD1771 controller chip with a TTL Data Separator for enhanced 
reliability. IBM 3740 compatible. Supports up to four 8 inch disc drives. Directly 
compatible with standard Shugart drives such as the SA800 or SA801. Drives can 
be configured for remote AC off-on. Runs CP/M* 2.2. 



TWO PORT PARALLEL I/O (OPTIONAL), 



Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. User selectable hand 
shake polarity. Set of all parts and connectors for parallel I/O: S19.95 



BASIC I/O 



Consists of a separate parallel port (Z80 PIO) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 x 24 Video Display. 



REAL TIME CLOCK (OPTIONAL) 



Uses Z-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $9.95 



BLANK PC BOARD — $175 

The blank Big Board PC Board comes complete with full documentation 
(including schematics), the character ROM, the PFM 3.3 MONITOR ROM, 
and a diskette with the source of our BIOS, BOOT, and PFM 3.3 MONITOR. 



CP/M* 2.2 FOR BIG BOARD 



The popular CP/M* D.O.S. to run on Big Board is 
available for $159.00. 



PRICE CUT! 



PFM 3.3 2K SYSTEM MONITOR 



The real power of the Big Board lies in its PFM 3.0 on board monitor. PFM commands include: Dump Memory. Boot CP/M*. Copy. Examine. Fill Memory. Test Memory. G0T0. 
Read and Write I/O Ports. Disc Read {Drive Track. Sector), and Search. PFM occupies one of the four 2716 EPROM locations provided. 
Z-80 is a Trademark of Zilog. 



Digital Research Computers 

^ (OF TEXAS) ■ 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 



TERMS: Shipments will be made approximately 3 to 6 weeks after we 

receive your order, VISA, MC, cash accepted. We will accept COD's (for the 

Big Board only) with a $75 deposit. Balance UPS COD. Add S4.00 shipping. 

USA AND CANADA ONLY 



'TRADEMARK OF DIGITAL RESEARCH. 



NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
"1 TO 4 PIECE DOMESTIC USA PRICE. 
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Circle 107 on inquiry card. 



DIGITAL RESEARCH COMPUTERS 

(214)271-3538 






32K S-100 EPROM CARD 
NEW! 





USES 2716s 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD S30 

SPECIAL: 2716 EPROMs (450 NS) Are S9.95 Ea. With Above Kit. 



KIT FEATURES 

1 Uses +5V only 2716 (2Kx8) EPROMs 

2 Allows up to 32K of software on line 1 

3. IEEE S-100 Compatible 

4. Addressable as two independent 16K 
blocks. 

5 Cromemco extended or Northstar bank 
select. 

6 On board wait state circuitry if needed 



7 Any or all EPROM locations can be 
disabled 

8 Double sided PC board, solder-masked, 
silk-screened 

9. Gold plated contact fingers 

10 Unselected EPROM's automatically 
powered down for low power 

11 Fully bufferrd and bypassed 

12 Easy and quick to assemble. 



32K SS-50 RAM 



$ 259 



95 



KIT 



For2MHZ 
Add $10 



Blank PC Board 
$50 



For SWTPC 
6800 - 6809 Bl:ss 



Support IC's 

and Caps 

$19.95 

Complete Socket Set 

$21.00 



Fully Assembled, 

Tested, Burned In 

Add $30 
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At Last! An affordable 32K Static RAM with full 
6809 Capability. 

FEATURES: 

1. Uses proven low power2114 StaticRAMS. 

2. Supports SS50C - EXTENDED ADDRESSING. 

3. All parts and sockets included. 

4. Dip Switch address select as a 32K block. 

5. Extended addressing can be disabled. 

6. Works with all existing 6800 SS50 systems. 

7. Fully bypassed. PC Board is double sided, 
plated thru, with silk screen. 



16K STATIC RAM KIT-S 100 BUSS 

PRICE CUT! 



16K STATIC RAM SS-50 BUSS 



$ 149 9 k 5 it 
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PRICE CUT! 





$ 139 9 = T 



FULLY STATIC! 



KIT FEATURES: 

1. Addressable as four separate 4K Blocks 

2. ON BOARD BANK SELECT circuitry (Cro- 
memco Standard 1 ) Allows up to 512K on line 1 

3. Uses 2114 (450NS) 4K Static Rams 

4 ON BOARD SELECTABLE WAIT STATES. 

5 Double sided PC Board, with solder mask and 
silk screened layout Gold plated contact fingers 

6 All address and data lines fully buffered ASSEMBLED & TESTED-ADD $35 

7 Kit includes ALL parts and sockets 

8 PHANTOM is jumpered to PIN 67 

9 LOW POWER: under 1.5 amps TYPICAL from 
the +8 Voit Buss 

10 Blank PC Board can be populated as any 
multiple of 4K. 



BLANK PC BOARD W/DATA-S33 

LOW PROFILE SOCKET SET-S12 

SUPPORT IC'S & CAPS-S19.95 



OUR #1 SELLING 
RAM BOARD! 



FOR 2MHZ 
ADD $10 



*w « 
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FOR SWTPC 
6800 BUSS! 



KIT FEATURES 

1. Addressable on 16K Boundaries 

2. Uses 21 1 4 STatic Ram 

3. Fully Bypassed 

4. Double sided PC Board Solder mask and 
silk screened layout 

5. All Parts and Sockets included 

6. Low Power Under 15 Amps Typical 

BLANK PC BOARD— $35 COMPLETE SOCKET SET— $12 

SUPPORT IC'S AND CAPS— $19.95 



ASSEMBLED AND 
TESTED - $35 



i&# STEREO! %^ 

S-100 SOUND COMPUTER BOARD 



COMPLETE KIT! 
$8495 

(WITH DATA MANUAL) 



At last, an S-100 Board that unleashes the full power of two 
unbelievable General Instruments AY3-8910 NMOS computer 
sound IC's. Allows you under total computer control to 
generate an infinite number of special sound effects for 
games or any other program. Sounds can be called in BASIC. 
ASSEMBLY LANGUAGE, etc. 
KIT FEATURES: 

* TWO Gl SOUND COMPUTER IC'S. 

* FOUR PARALLEL I/O PORTS ON BOARD 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO 

* ON BOARD PROTO TYPING AREA. 

* ALL SOCKETS PARTS AND HARDWARE ARE INCLUDED 

* PC BOARD IS SOLDERMASKED, SILK SCREENED. WITH GOLD CONTACTS 

* EASY. OUICK, AND FUN TO BUILD. WITH FULL INSTRUCTIONS 

* USES PROGRAMMED I/O FOR MAXIMUM SYSTEM FLEXIBILITY 
Both Basic and Assembly Languac"> Programming examr'es are included 

SOFTWARE: 

SCL" is now available! Our Sound Cc mmand Language makes writing Sound Effects programs 
a SNAP! SCL'" also includes routine: forRegister-Examine-Modify, Memory-Examine-Modify, 
and Play-Memory. SCL'" is available on CP/M* compatible diskette or 2708 or 2716. Diskette - 
$24.95 2708 - $19.95 2716 - $29.95. Diskette includes the source. EPROM'S are ORG at 
E000H. (Diskette is 8 Inch Soft Sectored) 



BLANK PC 

BOARD W/DATA 

$31 



SPECIAL PURCHASE! 

UART SALE! 

TR1 602B - SAME AS TMS601 1 , 
AY5-1013, ETC. 40 PIN DIP 



TR1602B 



$2 



95 



EACH 



4 For $10 



00 



CRT CONTROLLER CHIP 
SMC #CRT 5037. PROGRAMMABLE FOR 80 x 24, ETC. VERY RARE 
SURPLUS FIND. WITH PIN OUT. S12.95 EACH. 



4K STATIC RAM 

National Semi. MM5257. Arranged 4K x 1. +5V, 18 PIN DIP. A 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will AcceptTheseRams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 
8 for $16 32 for $59.95 



NEW! G.I. COMPUTER SOUND CHIP 

AY3-8910 As featured in July. 1979 BYTE' A fantastically powerful Sound & Music 
Generator Perfect for use with any 8 Bit Microprocessoi Contains 3 Tone Channels. 
Noisr Generntoi 3 Channels of Amplitude Control 16 bit Envelope Period Coniiol. 2-8 
Bit Parallel I/O 3 D to A Converters, plus much more' All in one 40 Pin DIP Swnei easy 
inteifare to the S-100 or other busses $11.95 PRICE CUT! 

SPECIAL OFFER: S 14. 9 5 each Add $3 for 60 page Data Manual. 



Digital Research Computers 

*" (OF TEXAS) ■ 

P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 



TERMS: Add $2.00 postage. We pay balance. Orders under $15 add 75C 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 
Tax. Foreign orders (except Canada) add 20% P & H. Orders over $50. add 
85G for insurance. 



♦TRADEMARK OF DIGITAL RESEARCH. 



WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 



Circle 107 on inquiry card. 
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Unclassified Ads 



FOR SALE: Anderson Jacobson AJ 841 Selectric terminal, 
RS-232C-type serial interface needs some work. Asking S500. 
Nancy McCarty. 422 Washington St.. Auburn. ME 04220, 
(207) 784-5354. 



FOR SALE: Computers in Medicine: An Introduction by Derek 
Enlander. This is a good book on the subject. I have extra 
copies from a course. S 1 5 including postage. Tobin, 444 East 
75th St.. New York. NY 10021. 



SORCERER OWNERS: Do you have any programs o r in- 
formation you would like to trade? I have 1 00 programs to of- 
fer. Rick Carlsen. 247 Bath Rd.. Apt. #710. Kingston. Ontario 
K7M 2X9 Canada. 



WANTED: Alpha Micro hardware, compatible hardware, 
and peripherals. Also want a Cromemco 12 mainframe. Must 
be reasonable. Steve Waechter. 369 1 Linnet Dr.. Lake Elsinore. 
CA 92330, (714) 674-3071. 



FOR SALE: HP-85 computer with 1 6 K. five data cartridges, 
carrying case, many programs, and all accessories. In excellent 
condition; S2500. Also. HP-262 1 P video-display terminal with 
80 by 24 display, internal thermal printer, and 1 2 rolls of paper; 
SI 500. Bany McDonald, 103 Godwin Ave.. Midland Park, NJ 
07432. 



FOR SALE: LEX-1 1 modem with wall mount transformer 
equal to Bell 103A; SI 00 or best offer. California Computer 
Systems #27 1 8 parallel/serial interface board for S-100; S200 or 
best offer. MR. Essig, 1005 Market St. #208. San Francisco. CA 
94103. (415)861-5482. 

FOR SALE: Polymorphic 8813 engineering computer (can 
run under CP/M) with 56 K programmable memory, floating- 
point hardware, two disk drives, serial interface. BASIC. FOR- 
TRAN. Word Master. Finite Element Analysis, and 
miscellaneous engineering software. S3000. R. Krofick. 520 
Blankschool Rd., Greensburg. PA 15601, (412) 832-9759. 



FOR SALE: SSM AIO serial/parallel interface card 
(assembled); S130. Mountain Computer Supertalker speech 
synthesizer; SI 80. For Apple II. David Chau. 87 Valley Rd., 
Larchmont, NY 10538, (212) 834-4851. 



FOR SALE: RS-232 cables. New and unused. 6/2 feet long 
with hoods. Pins 1 through 7 and 20 are connected, male to 
female (can be used as extensions). S 10 each. Will 
rewire— specify gender and whether null modem or normal 
wiring— for S I each. Please add S2 shipping. I have 30 of 
these. Mark Whitis, 7415 Colton Lane. Manassas. VA 221 10. 



FOR SALE: Assembled and working Heathkit H-8 with 1 6 .K 
memory and H-8-5 serial cassette interface board. Also. H-9 
video-display terminal. Included are Extended BASIC, regular 
BASIC. TED-8. HASL-8. and all operations manuals. Best offer 
received by 30 days after this issue is published takes it all. Jerry 
Gunn. 5317 North Diane Court. Peoria, IL 61615. 



FOR SALE: Micro-Sci A70 disk drive with controller and 
system master disk. Used less than six months. S550. shipping 
included. Warren Spivack, 6625 Avenue M. Brooklyn. NY 
11234. (2 12) 494-5250 days. 



WANTED: A few copies of magazines; Popular Electronics 
for Januaiy to May 1 98 1 and Microsystems, vol. 1 . no. 1 and 3; 
vol. 2. no. 2. Will sell or trade BYTEs for 1 978 and 1979. O.K. 
Hudson. 334 Olney Dr.. San Antonio. TX 78209. (512) 
828-1738. 



FOR SALE: Heath H-I0A paper-tape punch/reader with 
paper-tape software kit for H-l I A. in excellent condition; S 1 00. 
Heath H-l 1 -5 serial interface card and cable, no manual, in ex- 
cellent condition; SI 00. John Emberley. 5614 Nicollet Ave. S, 
Minneapolis, MN 55419, (612) 866-8364 between 9 a.m. and 
2 p.m. 



WANTED: Front panel for Cromemco. Intersystems. IMSAI, 
or Altair S-l 00 computer, in that order of preference. Will con- 
sider buying entire mainframe less boards. Gaiy Sanford. POB 
1689, Lowell. MA 01853. (617) 263-2389 evenings. 



WANTED: Used TRS-80 Model II business computer and 
daisy-wheel printer II, plus table and accessories. Good condi- 
tion, prefer warranty. Joe Boyd. POB 6. West Union. WV 
26456. 



FOR SALE: Working ASR33 terminal with RS-232C inteiface. 
Includes paper-tape reader and punch. Also includes stand, 
schematic diagrams, and technical manual. S400 or best offer. 
Joseph Mueck, 943 Hyacinth Dr.. Delray Beach, FL 33444, 
(305) 272-2779. 



WANTED: Any and all information regarding the 
VideoBrain computer (e.g.. source of cartridges, operating 
manuals, etc.). Currently working to enable the VideoBrain to 
run TRS-80 programs. Bryan McPhee. 418 Virginia Dr.. Browns 
Mills. NJ 08015. 



FOR SALE: Two REMEX RFD-4000 double-sided 8-inch disk 
drives. Each with formatted capacity of 1 .2 megabytes. Fast 
step time of 3 ms. Doorlocks and write protect. Power supply. 
Used a total of 1 1 hours. S 1000 or best offer. David Tulbert. 
6700 Grauer Rd.. Niagara Falls. NY 14305. (716) 297-6347, 

FOR SALE: Two Micropolis Mod I drives (one never used) 
with WordStar and manuals, $400. Jack Koch. POB 765. 
Cherry Hill. N J 08003. 

FOR SALE: Compucolor II microcomputer with 16 K 
memory, built-in floppy plus add-on drive, sound generator, 
two keyboards (one expanded, one standard), all manuals, 
cables, and lots of software. Best offer or would consider 
satellite receiving equipment or other interesting trades. MA. 
Franco. 232 Holiday Village. Enterprise. AL 36330. 

FOR SALE: Vector Graphics 8080 processor, Bitstreamer I/O 
board, Tarbell single-density 8-inch controller, two Shugart 
80 1R drives, 64 K IMS static programmable memory (bank 
selectable). All in new Integrand Main/Frame. $3000. With 
SOROC IQ 1 20: S3660. With SOROC and new Epson MX-80; 
$4100. Can upgrade to Z80. double density, and TI-81 0. Ralph 
Partlow. 6551 Southwest 8th St.. Pembroke Pines. FL 33023. 
(305) 962-8307. 



WANTED: The Cheap Video Cookbook by Don Lancaster. 
Will pay S6 if you will wait one month for payment. Also want 
four Z80 assembler programs. Will pay SO. 50 each. Unused 
programs will go back to sender, so include return address. Eric 
Schissel. 30 Entrance Rd., Roslyn. NY 1 1577. 



NEEDED: Repair manual and other manuals for Flexwriter 
(recorder-reproducer) Model FL made by Commercial Controls 
Corp. Also, need North Star BASIC floppy disk Release 5 or later. 
Will pay reasonable reproduction charges. State cost. Harry 
Mazur. 1450 Chestnut PI., Boulder. CO 80302. (303) 
4470306. 



FOR SALE: PDP-1 1/1 5 with 16 K bytes of core memory. 
Teletype interface, cable, and Teletype ASR33 with stand. Com- 
plete documentation. Only S1200. C.F. Shank, POB 248627. 
University Branch. Miami. FL 33124. (305) 625-3269. 



NEEDED: Replacement print head for Epson TX-80 (not 
MX-80) printer. Have been unable to obtain from local Epson 
representative. Will buy from dealer or individual. Samuel 
Gamoran, 228 Graham St.. Highland Park, NJ 08904. (201) 
949-3625 days. 246-7572 evenings. 



FOR SALE: Pertec Attache 8080 S-l 00 system. SI 500 or best 
offer. 32 K static memoiy, 9-inch monitor, keyboard, PROM 
board. 1 6 by 64 video. Pertec 5 1 8-inch floppy. Wameco disk 
controller, and cabinets. Also. Z80/S- 1 00 processor card (S 125) 
and Digital Group Phi-Deck (4) system in dress cabinets with 
controller board (S200). Dean I. Lawry, POB 1 157. Corrales, 
NM 87048. (505) 898-5145. 



FOR SALE: Atari 400 with 8 K and a setof paddles. Just like 
new. Or will trade Atari 400 and S200 for Atari 800 in good 
condition. DaveZalokar. 1845GerdaSE, Kentwood, Ml 49508. 



FOR SALE: North Star Horizon 2. Includes two 5-inch 
double-density disks, 48 K programmable memoiy. sound- 
generation board, software, documentation, and Hazeltine 
1 500 24 by 80 super terminal. Complete system: S2900. Duane 
Brummel. Rte. 2. Brooklyn. Wl 53521, (608) 835-7554. 

FOR SALE: ADDS Regent 25 video-display terminal; S800. 
Little used and in excellent condition. Display is 24 lines by 80 
characters per line. Separate 1 8-key numeric data entry and cur- 
sor control pad. Cursor addressing. David Bainum. POB 1 39, 
Hartford. KS 66854, (3 1 6) 343-6255 after 6 p.m. weekdays. 



FOR SALE: BYTE from June 1977 to July 1981. Excellent 
condition. Dennis R. Yelle, 655 South Fair Oaks Apt. P306. Sun- 
nyvale, CA 94086, (408) 245-6335. 



WANTED: DEC PDP-8. PDP-11, and LS1-1 1 computers, 
parts, boards, manuals, peripherals, documentation, courses, 
etc.. working or not. Also interested in DEC-compatible items 
and software that works. H. Kolesnik, 5277 South Kenton 
Way. Englewood. CO 801 I I, (303) 779-5256. 



FOR SALE: Heathkit H-89 with 48 K programmable 
memoiy. cassette interface, and two floppy-disk drives (open 
slot for third drive). Includes HDOS. Microsoft BASIC, cassette 
operating system, and many miscellaneous software products 
(business, financial, games, etc.). Complete with all manuals. 
S2500 for all. I will pay postage for delivery. Bill Jimerson. 
15115 Parthenia #178. Sepulveda. CA 91343. 



FOR SALE: 16 K Commodore PET with built-in cassette 
drive; S649. Also available: Toolkit read-only memoiy. Channel 
Data System's Omnifile and C82 sound system Port Noise. 
CURSOR magazine tapes #1. 7. 21.' 23-28. Commodore's 
Spacetrek. Blackjack, and A Treasure Trove of Games. United 
Software of America's Checkbook. Radio Shack Line Printer 
Two; S599. Steven Dean. POB 1083. Springfield, VA 22151, 
(703) 978-3322. 



FOR SALE: Versatile 38 computer, all units in one enclosure. 
Ten-slot S-l 00 bus with Spacebyte 8085 processor, dual Mod I 
Micropolis disk drives. 32 K Dynabyte static memoiy. two 
RS-232 serial and three parallel ports. Ball 9-inch monitor. 80 by 
24 Dynabyte video board, and numeric keypad. Software in- 
cluded: MDOS and BASIC. Versatile business package, games, 
and more. In excellent condition. S2495. original price S4000. 
Ralph Pullmann. 2765 Sierra Dr.. Colorado Springs, CO 80917. 
(303) 599-0712. 



FOR SALE: Commodore C8M 80328; S995. 2040 disk 
drives; S995. 2022 tractor printer; S595. Unused, except to 
check system out. and works fine. Will ship in original cartons 
with all cables and manuals. Compumax accounting software 
included free with purchase of system. 1 6/32 service kit; S 195. 
Louis Robert, POB 144. Hessmer, LA 71341. (318) 563-4428. 



UNCLASSIFIED POLICY: Readers who are soliciting or giving advice, or who have 
equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name and 
address information. 

These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We 
can engage in no correspondence on these and your confirmation of placement is ap- 
pearance in an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine. 
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Readier Service 



Inquiry No. 



Page No. 



1 47th STREET PHOTO 319 

2 A.S.T. RESEARCH 327 

3 AB COMPUTERS 439 

4 ABM PRODUCTS 405 

403 ACE COMP. PROD. 444 

5 ACKERMAN DIGITAL SYS. 102 

6 ACOM ELECTRONICS 454 

7 ACTEK 341 

8 ACTION COMPUTER 183 

9 ADV.COMP.PROD. 458, 459 

10 ADV.MICRO DIGITAL CORP. 161 

11 ALL ELECTRONICS CORP 339 

12 ALLENBACH IND. 154 

14 ALPHA BYTE COMP.PROD 133 

15 ALPHA BYTE COMP.PROD 149 

13 ALPHA BYTE COMP.PROD 152, 153 

16 ALSPA COMP.SYS. 45 

17 ALTOS COMP.SYS. 82, 83 

18 AMDEK CORP. 175 

19 AMER.SQUARE COMP. 116, 117 

20 ANCIE LABS 344 

21 ANCRONA 253 

22 ANDERSON JACOBSON 336 

23 ANDERSON JACOBSON 355 

24 ANSWER CORP. 144 

25 APPARAT INC 145 

26 APPLEGATE COMP. ENT. 448 
175 APPLEWARE INC. 450 

27 APPLICATIONS GROUP 442 

28 APPLIED ANALYTICS 272 

29 APPLIED MICRO TECHN. 28 

30 ARBA 374 

421 ARTEC ELECTRONICS 376 

32 ARTIFICIAL INT'LRESRCH 438 

34 ASAP COMP.PROD.INC 299 

33 ASAP COMP.PROD.INC. 312, 313 

35 ASHTON-TATE 267 

36 ATLANTIC CABINET CORP. 452 

37 AUTOCONTROL INC 385 

38 AUTOCONTROL INC 440 

39 AUTOMATED EQUIP. 301 

* AVOCET 140 

41 AXIOM CORP 239 

42 B&B ELECTR. 450 

43 BAY TECHNICAL ASSOC. 343 

* BELL.JOHN ENGR. 441 

" BETA COMP.DEVICES 323 

45 BLUE LAKES COMPUTING 349 

419 BOTTOM LINE 422 

46 BOWER-STEWART 448 

47 BRIDGE COMPUTER 236 

* BWJ TECHNOLOGY 403 

410 BYTE BOOKS 192 

411 BYTE BOOKS 202 

412 BYTE BOOKS 218 
418 BYTE BOOKS 325 

413 BYTE BOOKS 464 

* BYTE BACK ISSUE 383 

* BYTE WATS 384 

* BYTE SUBSCRIBER 384 

404 BYTEWRITER 142 

48 C.ITOH241 

49 CADO SYSTEMS 92 

50 CALICO SYSTEMS 32 

51 CALIF DATA CORP 442 

52 CALIF. DIGITAL 460, 461 

* CALIF.MICRO COMP. 349 

54 CARRINGTON CO., THE 26 

420 CDR SYS 422 

55 CHATSWORTH DATA CORP 146 

56 CHECK-MATE 440 

57 CHECKS-TO-GO 216 

58 CHIPS & DALE 452 

59 CHRISLIN INDUSTRIES 307 

60 CMC.INT'L. 123 

61 CMC.INT'L. 235 

62 CMC.INT'L. 368 

63 CMC.INT'L. 378 

64 COLUMBIA DATA PROD. 49 

65 COMMODORE BUSN.MACH. 135 

66 COMMUNICATIONS ELECTR. 263 

67 COMPONENTS EXPRESS 348 

68 COMPUDIAL.INC. 376 

414 COMPULINK CORP 35 

* COMPUMART 12, 13 

* COMPUPRO/GODBOUT 88, 89 

69 COMPUPRO/GODBOUT 90 
401 COMPUSYSTEMS 448 

70 COMPUTER AGE 393 

71 COMPUTER DISC.OF AM. 322 

72 COMPUTER EXCHANGE 309 

73 COMPUTER FURN.& ACCSS. 238 



Inquiry No. 



Page No. 



74 COM PUTER MAILORDER 278, 279 

75 COMPUTER PLUS 452 

* COMPUTER PROFESSNAL 304, 305 

76 COMPUTER SHOPPER 406 

77 COMPUTER SPCLTIES. 168, 169 

78 COMPUTER TOOLBOX, INC. 438 

* COMPUTER WRHSE. 179 

79 COMPUTERS WHOLESALE 124, 125 

80 COMPUTERTIME INC. 446 

81 COMPUTERWORLD INT'L. 364 

82 COMPUTEX CORP 345 

83 COMPUVIEW PROD.INC. 66, 67 

85 CONCORD COMP.PROD. 347 

86 CONCORD MGNMENT.SYS. 450 

87 CONCURRENT CORP. 374 

88 CONSUMER COMP. 109 

89 CONSUMER COMP. 284 

90 CONSUMER COMP. 411 

91 CONSUMER COMP. 443 

92 .CONTEXT MANGMNT.SYS. 23 

93 COVER CRAFT 379 

94 CPU SHOP, THE 445 

95 CREATIVE LOGIC 395 

* CROMEMCOCII 

96 CROMEMCO 1 

97 CROMEMCO 2 

98 CUESTA SYSTEMS 446 

* CYBERNETICS INC 261 
400 DATA-RX INC. 343 

101 DATAFACE94 

405 DATASOUTH 73 

406 DATASOUTH 372 

102 DEALIN ELECTRONICS 442 

103 DIGITAL GRAPHIC SYS 224 

104 DIGITAL MARKETING 6 

105 DIGITAL MARKETING 329 

106 DIGITAL RESEARCH 50, 51 

1 07 DIGITAL RESEARCH COMP 476, 477 

109 DISCOUNT SOFTWARE 320 

* DOW JONES 119 

1 1 DUAL SYS.CONTROL CORP. 141 

111 DUPRE ENTERPR. 362 

112 DUWAYNE IND. 341 

113 DYMARC IND. 351 

114 DYNACOMP 246, 247 

115 ECLECTIC SYSTEMS 338 

116 ECOSOFT331 

1 1 7 EDUCATIONAL MICROCOMP. 454 

118 ELECTROLABS 434 

1 1 9 ELECTRONIC CONTROL 343 

120 ELECTRONIC SPCLISTS 353 

121 ELLIS COMPUTING 10 

* EMERGE SYSTEMS 331 

122 EMPIRICAL RESRCH GRP. 413 

123 EMULOG75 

124 ENERCOMP454 

125 EPIC COMPUTER CORP. 163 

126 EPIC COMPUTER CORP. 335 

* EPSON AMERICA 268 

128 EPSON AMERICA 269 

* ESCON 370 

129 ESSEX PUBLISHING 347 

130 EXPOTEK112 

131 F.S.I. 438 

* FAIRCOM 44 

132 FORETHOUGHT PRODUCTS 370 

133 FOX & GELLER ASSOC 438 

134 FSS339 

135 FSS 450 

136 FUTRA CO. 407 

307 GENSTAR RENTAL ELECTR 68 

308 GENSTAR RENTAL ELECTR 446 

137 GILTRONIX.INC. 440 

138 H&ECOMPUTRONICS 291 

139 H&ECOMPUTRONICS 293 

* HAMILTON-STANDARD 421 

140 HANLEY ENGNRING 447 

141 HAYDEN BOOK CO INC 317 

142 HAYES MICROCOMP.PROD. 20 

143 HAYES MICROCOMP.PROD. 167 

144 HAYES MICROCOMP.PROD. 371 

* HEATH COMPANY 96, 97 

145 HEWLETT-PACKARD 55 

146 HOUSTON INSTRUMENTS 217 

147 HOUSTON INSTRUMENTS 217 

148 HUNTINGTON COMPUTING 171 

* IBM 24. 25 

149 ILLINOIS COMPUTER PROD. 394 

150 IMAGE TECH. INC 450 

151 IMS INTERNATIONAL 85 

152 INFOSOFT452 

153 INTL.INST.OF APPLD.TECH 101 



Inquiry No. 



Page No. 



154 INTEGRAL DATA SYS. 177 

155 INTEGRAND 314 

156 INTEL CORP70, 71 

157 INTERACTIVE STRUCT. 14 

158 INTERTEC DATA SYS. 47 

* INTROL CORP 438 
424 I/O TECHNOLOGY 315 

159 IPEX INT'L. 454 
402 ISA CO. LTD 230 

160 ITHACA INTERSYSTEMS 8 

161 ITHACA INTERSYSTEMS 9 

162 JADE COMP.PROD. 455 

163 JADE COMP.PROD. 456, 457 

164 JAMECO ELECTR. 472, 473 

165 JDR MICRODEVICES 462, 463 

166 JOE COMPUTER 442 

167 JOURNAL OF PASCAL & ADA 382 

168 KADAK PRODUCTS 213 

169 KERN PUBLISHING 331 

170 KIT-80 INC. 394 

171 KIT-80 INC. 438 

173 KV33 335 

174 LABORATORY MICROSYS. 440 

176 LEADING EDGE PROD Clll 

177 LEXICON CORP. 306 

178 LIFEBOAT ASSOC. 285 

179 LOGICAL DEVICES 448 

180 LOGO COMP.SYS. 255 

181 LOMAS DATA PRODUCTS 378 

182 LYBEN COMP.SYS. 442 
183. LYBEN COMP.SYS. 448 
184 LYBEN COMP.SYS. 452 

186 MACROTRONICS 442 

187 MAGNOLIA MICROSYS. 440 

188 MANNESMANN TALLY 191 

189 MARTIN DATA SYSTEMS 240 

190 MARYMAC INDUSTRIES 276 

191 MAXELL DATA PRODUCTS 87 

192 MAYBERRY SYS.INC. 444 

193 MCGRAW-HILL BOOK CO. 354 
407 MCCLINTOCK CORP 337 

194 MCS 106 

195 MEADE'S DATA SYS. 444 

196 MEDIA DISTRIBUTING 377 

197 MEMORY MERCHANT 79 

198 META COMPANIESJHE 27 

199 METAMORPHIC SYS.INC. 57 

200 METAVAN INC. 442 

201 MFJ ENTERPRISES INC 359 

202 MICON 442 

203 MICRO AGE COMP.STORE 223 

205 MICRO BUSINESS WORLD 139 

206 MICRO BUSN.ASSOC 454 
409 MICRO CRAFT SYS. 66 

207 MICRO DATA BASE SYS 107 

209 MICRO FOCUS 115 

210 MICRO MANAGEMENT SYS. 335 

211 MICRO MINT 349 

1 72 MICRO PRINTER MARKETING 1 58 

212 MICRO PRO INT'L. 221 

213 MICRO SCI 215 

214 MICROWORKS, THE 353 

215 MICRO-SPOT ELECTR. 452 

216 MICROCOMP.APPL. 311 

217 MICRODASYS 199 

218 MICRODYNAMICS446 

* MICROHOUSE 129 

220 MICROMAIL 226 

221 MICRO SETTE INC. 454 

222 MICROSOFT (CPD) 209 

223 MICROSOFT (CPD) 283 

224 MICROSTUF, INC. 151 

225 MICROTAX 242 

226 MICROTECH EXPORTS 337 

227 MICROTEK INC. 281 

228 MID AMER.MICRO MART 131 

229 MIKOS286 

230 MILLER MICROCOMP.SERV. 114 

231 MINI COMP.SUPPLIERS 383 

232 MINI MICRO MART 184, 185 

233 MINI MICRO MART 465 

234 MOORE BUSN. FORMS 424 

235 MORGAN PRODUCTS 337 

236 MORROW DESIGNS 65 

237 MOUNTAIN COMPUTER 19 

238 MOUNTAIN VIEW PRESS 287 

239 MPC PERIPHERALS 233 

240 MSD 355 

241 MT MICROSYSTEMS 104, 105 

242 MTI.INC. 232 

243 MULTI BUSN.COMP.INC. 410 

244 NCL DATA INC. 382 
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your name and address. Then circle the appropriate numbers for the advertisers you select from the 
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ger BYTE. The index is provided as an additional service by the publisher, who assumes no liability for 
errors or omissions. Correspond directly with company. 
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245 NEBS 248 

246 NEECO 237 

247 NESTAR SYSTEMS INC. 58, 59 

248 NET PROFIT COMP. 409 

* NETRONICS288, 289 

250 NEW GENERATION SYS. 373 

251 NORTH STAR COMP. 120, 121 

* NRI SCHOOLS ELECTR.DIV. 257 

* OASIS SYSTEMS 138 

* OFFICE AUTOMATION CONF. 321 

252 OLIVER ADVANCED ENGIN. 444 

253 OLYMPIC SALES 351 

254 OMEGA SALES 264, 265 

256 OMNI RESOURCES 275 

257 OPTIMAL TECHNOLOGY 347 

258 ORACLE ELECTR. 434 

259 ORANGE MICRO 188, 189 

260 ORANGE MICRO 259 

261 ORION INSTRUMENTS 442 

262 OSBORNE COMPUTERS 31 

263 OSBORNE/MCGRAW-HILL 108 

264 OSBORNE/MCGRAW-HILL 110 

265 OSBORNE/MCGRAW-HILL 118 

266 OSBORNE/MCGRAW-HILL 176 

267 OSM COMPUTER 69 

* OWENS ASSOC. 366, 367 

269 PACIFIC COMP BRK. 381 

270 PACEXCHNGS.377,394,438,446,452 

275 PACIFIC SOFTWARE 245 

276 PALOMAR COMP.EQUIP. 449 

277 PAN AMERICAN ELEC INC. 341 

279 PASCAL MARKET NEWS 450 

280 PERCOM DATA 195 

281 PERCOM DATA 195 

282 PERCOM DATA 195 

* PERCOM DATA 7 

* PERSONAL COMP.OWNERS 403 

283 PERSONAL COMP.SYS. 396 

284 PHASE ONE SYS.INC. 251 

285 PI- TECH 64 

286 PICKLES & TROUT 294 

287 POLY PAKS 438 

* POPULAR COMPUTING 193 

288 PRACTICAL PERIPH. 15 

289 PRIORITY ONE 466, 467 

290 PRIORITY ONE 468, 469 

291 PRIORITY ONE 470, 471 

292 PROGRAMMERS SFTW EX. 34 

293 PROTECTO ENTERPR. 452 

294 PURCHASING AGENT.THE 375 
367 QUALEX 454 

295 QANTEX DIV. 387 

296 QUALITY COMP. PARTS 440 

297 QUALITY SOFTWARE 353 

298 QUASAR DATA PROD.INC. 165 

299 QUEST ELECTR. 451 

300 QUINTREX, INC. 446 

301 QUMECORP. 17 

302 R.C.ELECTRONICS 339 

303 RADIO SHACK CIV 

304 RBF INC. 448 

415 RCA SOLID STATE 143 

305 RCE 333 

306 RENAISSANCE TECHN. 228 

309 ROBOTICS AGE 162 

310 SC DIGITAL 450 

* S-100 INC 345 

311 S.P.C.TECH.INC. 234 

312 SANDHU MACHINE DESN. 440 

313 SANTA CRUZ SFTW.SERV. 254 

314 SANYO COMMUNICATIONS 93 

315 SATURN SYSTEMS INC. 446 

316 SCIENTIFIC ENG. 448 

317 SCION CORP 5 

318 SCITRONICS 256 

* SCOTTSDALE SYSTEMS 16 

319 SCR ELECTR. 450 

320 SEATTLE COMP PRODS 99 

321 SEXTANT MAGAZINE 380 

322 SGL WABER ELECTR. 444 

323 SIGMA INT'L.TRADING 243 

* SINCLAIR 136, 137 

324 SKYLES ELECTRIC WORKS 450 

326 SLUDER 333 

325 SLUDER 452 

327 SMOKE SIGNAL BRDCSTG 127 

328 SMOKE SIGNAL BRDCSTG 127 

416 SOFTECH MICROSYSTEMS 173 

329 SOFTWARE DISTR. 297 

* SOLID STATE SALES 355 

330 SORCIM 229 

331 SORRENTO VALLEY ASSOC 345 

* SOURCE TELECOMM.CORP. 273 

332 SSM MICRO COMP PROD 11 

333 STANDARD MICROSYS.INC. 326 

334 STANDARD SFTW.CORP. 134 

* STATCOM CORP. 33 

335 STATIC MEMORY SYS 277 

278 STRAWBERRY TREE COMP. 380 

336 SUBLOGIC 386 

337 SUNNY INT'L. 436 

339 SUPERSOFT 100 

338 SUPERSOFT 111 

340 SUPERSOFT 155 

341 SYBEX 60 

342 SYBEX 61 

* SYSCON CORP. 130 
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343 SYSTEM ED 448 


357 


TEXAS COMP.SYS. 295 


366 


VECTOR GRAPHICS 63 


• 


344 SYSTEMS GROUP, THE 29 


358 


THREE M STATIC CONTROL 266 


408 


VEYTEC 369 


* 


345 SYSTEMS GROUP, THE 29 




THUNDERWARE231 


368 


VIDEX21 


377 


346 SYSTEMS PLUS INC. 271 


* 


TINNEY.RBT.GRAPHICS 324 


369 


VIMA 446 


378 


347 SZ SOFTWARE SYSTEMS 444 


* 


TLB ASSOCIATES 160 


370 


VISTA COMPUTER CO 249 


379 


348 TARBELL ELECTR. 333 


359 


TRANSNET CORP. 371 


* 


VOICETEK46 


380 


349 TECMARINC113 


360 


TRAXX COMPUTER CORP. 95 


* 


VR DATA 181 


381 


350 TECMAR INC 157 


361 


U.S. MICRO SALES 474, 475 


371 


WALKER, WILLIAM 446 


382 


* TEKTRONIX INC. 81 


362 


U.S. ROBOTICS 363 


423 


WARN ELECTRONICS 454 




351 TELECON SYSTEMS 448 


417 


UNISOURCE ELEC. 420 


372 


WASHINGTON COMP.SERV. 453 




352 TELEVIDEO INC 76, 77 


363 


UNITED CONTROLS 444 




WESTERN DIGITAL 334 




353 TELEVIDEO INC 207 


* 


UNITED SFTW.OF AMER. 147 




WESTICO INC. 205 




354 TERMINAL BROKERS 436 


422 


USERS PASCAL PROCDRS.EX. 454 


* 


WESTICO INC. 438 




355 TERMINALS TERRIFIC 62 


364 


V.A.M.P. INC. 444 


374 


WESTWARE 53 




356 TERRAPIN INC. 211 


365 


VAN HORN OFFICE SUPP. 220 


* 


WHITESMITHS LTD 197 


Corres 



jiry No. Page No. 

WICAT SYSTEMS 37 
WICAT SYSTEMS 201 
WINCHENDON GRP.THE 440 
WINTEK CORP. 444 
WINTERHALTER & ASSOC. 351 
WW COMPONENT SUPPLY 437 
ZIGGURAT SOFTWARE 440 
ZOBEX 103 



"'Correspond directly with company. 



BOMB 


Dnaoina Monitc 


>r Box 

Author(s) 


BYTE 


s( 


Article # 


Page 


Article 


I 


32 


The Flexibility of VisiPlot 


Ramsdell 


2 


38 


Build a Computerized Weather Station 


Garcia 


3 


72 


A Homebrew Graphics Digitizer 


Atkins, 
Castro-Cid 


4 


91 


The Atari Tutorial, Part 6: Atari BASIC 


Winner 


5 


122 


The Input/Output Primer, Part I : What Is I/O? 


Leibson 


6 


148 


FIT— A Federal Income Tax Program in UCSD 








Pascal 


Heyman 


7 


194 


Build an EPROM Emulator 


Rehnke 


8 


204 


Two Tax Aids 


Kvam 


9 


212 


Tax Tips for Computer Owners 


Feuerman, 
Moller 


10 


219 


Dithertizer II 


Tomas 


I ! 


225 


A Guided Tour of Apple Pascal Units and 








Libraries 


Tonkens 


12 


252 


Omniterm: Smart Terminal Program for the 








Eighties 


Liddil 


13 


258 


Voice Synthesis for the Color Computer, Third 








in a Series 


Barden 


14 


290 


Pascal NOW, Let Pascal Balance Your NOW 








Account 


Doyle 



Clarcla Wins BOMB 

It looks like Steve Garcia has 
out-"poled" his competition. Steve 
won the November BOMB with 
his article, "Switching Power Sup- 
plies, An Introduction," a fine 
tutorial on the design and con- 
struction of a nonisolated, single- 
ended, switching voltage reg- 
ulator. He will receive the SI 00 
prize. Kathryn S. Barley and James 
R. Driscoll's "A Survey of Data- 
Base Management Systems for 
Microcomputers" took second 
place. They will share the $50 
prize. Third place goes to Michael 
Gagle, Gary J. Koehler, and 
Andrew Whinston for their article, 
"Data-Base Management Systems: 
Powerful Newcomers to Micro- 
computers." 



European Advertisers 


Michael Sales 


Mrs. Gurit Gepner 


Please Contact: 


1 7 rue Georges Bizet 


1 1 5 Yosephtal Street 




F 751 16 Pahs, France 


Bat Yam. Israel 


A. Fabio Guarnieri 






Via Baracchini 1 


Simon Smith 


Mr. Hans Csokor 


20] 23 Milan, Italy 


34 Dover Street 


Publimedia 




London W1X 3RA, England 


Veithgasse 6/3 


Fritz Krusebecker 


Andrew Karnig 


A- 1037 Vienna, Austria 


Liebigstrasse 27c 


Andrew Karnig & Associates 




D-6000 Frankfurt/Main 1 


Kungsholmsgatan )0 




West Germany 


1 1 2 27 Stockholm, Sweden 





480 February 1982 © BYTE Publications Inc 



CiTE 



READER SERVICE 



February 1982 
4122 



For fastest service transfer mailer label from wrapper to 
coupon provided at the right. Requests cannot be honored 
unless zip code is given. This card valid for 90 days only. 
NOTE— If label is missing or defaced f\\\ out coupon 
carefully— PLEASE PRINT— this is the only way to get 
requested material to you. 

301 321 

302 322 

303 323 

304 324 

305 325 

306 326 

307 327 

308 328 

309 329 

310 330 

311 331 

312 332 

313 333 

314 334 

315 335 

316 336 

317 337 

318 338 

319 339 

320 340 



Name 

(Title) 

Address . 
City 



. (Company) 



. State . 



-Zip 



1 21 41 


61 


81 


101 


121 


141 


161 


181 


201 221 


2 22 42 


62 


82 


102 


122 


142 


162 


182 


202 222 


3 23 43 


63 


83 


103 


123 


143 


163 


183 


203 223 


4 24 44 


64 


84 


104 


124 


144 


164 


184 


204 224 


5 25 45 


65 


85 


105 


125 


145 


165 


185 


205 225 


6 26 46 


66 


86 


106 


126 


146 


166 


186 


206 226 


7 27 47 


67 


87 


107 


127 


147 


167 


187 


207 227 


8 28 48 


68 


88 


108 


128 


148 


168 


188 


208 228 


9 29 49 


69 


89 


109 


129 


149 


169 


189 


209 229 


10 30 50 


70 


90 


110 


130 


150 


170 


190 


210 230 


11 31 51 


71 


91 


111 


131 


151 


171 


191 


211 231 


12 32 52 


72 


92 


112 


132 


152 


172 


192 


212 232 


13 33 53 


73 


93 


113 


133 


153 


173 


193 


213 233 


14 34 54 


74 


94 


114 


134 


154 


174 


194 


214 234 


15 35 55 


75 


95 


115 


135 


155 


175 


195 


215 235 


16 36 56 


76 


96 


116 


136 


156 


176 


196 


216 236 


17 37 57 


77 


97 


117 


137 


157 


177 


197 


217 237 


18 38 58 


78 


98 


118 


138 


158 


178 


198 


218 238 


19 39 59 


79 


99 


119 


139 


159 


179 


199 


219 239 


20 40 60 


80 


100 


120 


140 


160 


180 


200 


220 240 



241 


261 


281 


242 


262 


282 


243 


263 


283 


244 


264 


284 


245 


265 


285 


246 


266 


286 


247 


267 


287 


248 


268 


288 


249 


269 


289 


250 


270 


290 


251 


271 


291 


252 


272 


292 


253 


273 


293 


254 


274 


294 


255 


275 


295 


256 


276 


296 


257 


277 


297 


258 


278 


298 


259 


279 


299 


260 


280 


300 



341 


361 


381 


342 


362 


382 


343 


363 


383 


344 


364 


384 


345 


365 


385 


346 


366 


386 


347 


367 


387 


348 


368 


388 


349 


369 


389 


350 


370 


390 


351 


371 


391 


352 


372 


392 


353 


373 


393 


354 


374 


394 


355 


375 


395 


356 


376 


396 


357 


377 


397 


358 


378 


398 


359 


379 


399 


360 


380 


400 



401 421 

402 422 

403 423 

404 424 

405 425 

406 426 

407 427 

408 428 

409 429 

410 430 

411 431 

412 432 

413 433 

414 434 

415 435 

416 436 

417 437 

418 438 

419 439 

420 440 



441 


461 


481 


442 


462 


482 


443 


463 


483 


444 


464 


484 


445 


465 


485 


446 


466 


486 


447 


467 


487 


448 


468 


488 


449 


469 


489 


450 


470 


490 


451 


471 


491 


452 


472 


492 


453 


473 


493 


454 


474 


494 


455 


475 


495 


456 


476 


496 


457 


477 


497 


458 


478 


498 


459 


479 


499 


460 


480 


500 



501 521 

502 522 

503 523 

504 524 

505 525 

506 526 

507 527 

508 528 

509 529 
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541 


561 
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542 


562 
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543 


563 
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544 


564 
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565 


585 
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588 
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589 
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570 
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641 
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667 687 


608 628 
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609 629 
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669 689 


610 630 


650 
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611 631 


651 


671 691 


612 632 


652 


672 692 


613 633 
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654 


674 694 


615 635 
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656 
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620 640 
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680 700 
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For a subscription to BYTE, please complete this card. 
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□ 1 year 
D 2 years 
D 3 years 



USA 

D $19 
□ $34 
D S49 



Canada 
Mexico 

□ $21 
D $38 

□ $55 



Address . 

City 

State 



.Zip. 



. Country 



Card No. 



Expiration date. 



Four digits above name— Master Charge only 

Signature Date 



Please allow eight weeks for processing. Thank you. 



□ $43 Europe (air delivery) payment enclosed 
D $35 Elsewhere (surface mail) payment 
enclosed 

(Air mail rates available upon request) 

Plaasa ramlt In US funds drawn on a 
US bank. Thank you. 

□ Check enclosed (Bonus: [North America 
only] one EXTRA issue— receive 13 issues for 

the price of 12) 
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Don't Miss An Issue! 

Have BYTE 
delivered to 
your door. 



Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 



With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 
best ideas in microcomputers and ad- 
vanced technology to you. Return the 
attached card todayl 

Subscribe to BYTE— the world's 
leading computer magazine. 
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PO Box 590 
Martinsville NJ 08836 
USA 
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STAMP 

HERE 
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SUBSCRIPTIONS 
PO Box 590 
Martinsville NJ 08836 
USA 




Elephant™ floppies. 

They're guaranteed to meet or beat every indus- 
try standard for quality. They come standard with 
reinforced hub rings at no extra cost. They come 
in every popular SW'model, in both hard and 



FORGETS." 



soft sector. And they sell at some of the lowest 

prices in the business. 

Elephant Flexible Disks. 

They're heavy duty. They workf or peanuts. 

They never forget. Get yourself a trunkful. 



HEAVY DUTY DISKS. 

Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (61 7) 828-8150. Telex 951-624. 



Circle 176 on inquiry card. 
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*A Few Years Ago, 
the Idea of a 
Computer You Could 
Put in Your Pocket 

Was Just 
Science Fiction." 



— Isaac Asi mo v 

Renowned Science and 
Science-Fiction Author 
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Today, Just $ 169.95 Buys a Radio Shack TRS-80 9 
Pocket Computer — And That's a Fact! 



Back when computers filled entire 
rooms, Isaac Asimov was writing 
about computers you could hold in 
your hand. "Radio Shack's TRS-80 
Pocket Computer turned my dreams 
into reality. Now I can take the power of 
a true computer with me wherever I 
go," says Asimov. 
The TRS-80 Pocket Computer is programmable in 
BASIC. Isaac, however, would rather write novels than 
programs. "If you're like me, you'll want to get a low 
cost interface that lets you use Radio Shack's ready-to- 
run programs." There are programs for engineering, 
finances, statistics — even real estate and aviation. 

Circle 303 on inquiry card. 

Radio /haeH 

The biggest name in little computers® 

Retail prices may vary at individual stores and dealers. 




Programs and data stay in memory 
even when the Pocket Computer is 
turned off. And it can also function just 
like a calculator — something a 
desktop computer can't do. 
"With a TRS-80 Pocket Computer, you 
can hold the future in the palm of your 
hand." Add our $79.95 Minisette®-9 
cassette recorder and a Cassette Interface for $29.95, 
or a Cassette Interface with built-in printer for 
$127.95. They're all as close as your nearby Radio 
Shack store, dealer or Computer Center. 



I want a glimpse of the 
future— send me a 
TRS-80 computer catalog. 



Radio Shack, Dept. 82-A-127 
1300 One Tandy Center 
Fort Worth, Texas 76102 



ADDRESS. 
CITY 



.STATE . 



_ZIP. 
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